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(57) [5*5] 

[IS®] TE^ K*lJ#t TM^e- K^ltffcDi^ Oitf 

1 ±(Dm^m^ 3 as, /># <hio 

i^Fl 1-1 6 2$«Jf £frT^j££ixTl>£ 0 ««fc 
^tf^Fl i~i 6t)s x SvME^^K^s/^ftft 
SSWi^Fll, 12, 13£^fr 0 




( 2 ) 
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[fS*JS 1 ] S«_b©i&tt«*as, t lo©3l 

tHitldfc^T, 3lo»9 5E*£*AUfc*^-#Fi:EE*l 10 
^*fcfi&2*©fi^#F©4>#< ir h—U&m&'a 
tffi^«5fiT-<fc 5 , Bdteffl^-g-SttSS^F^SVNti 
yr/©Sfc3**©*^#F«r£A/-cv^;i 
£ 4rW«4:i-*|» 1 lEtt©*^*^^ * Q 

Ffi, S^lc^F^S^S^iccoi^F^b^^ 
^-5 r £ £ "T 5 ft 1 4 fcf* 2 fE*c©3fc^*#: 

[1**94] 1IMBS^K:#F«©»fca«#©*?-#F 

[»*«5] IWBSVM£#F«©»fc5«#o*^#F 
fi. «&©ffiSSM^*fcfi#*m^©S:^#F&^tf;ii 
*W»ti-5»*3«3 4fctt4E«E©*i|ii»flt7*^-f 

[1***6 ] UMB/O K^f ^©Wfc-SlS*©*^ 
Ffi< av^a^*©^;fc5&&©fi^#Fa^«/£c* 
tt5i £ 1 2f2*c©3t^g#: 

[is*«7] sutBavMi^a<os^?)^co*^-#F 30 

5 ft 6 iEttWft^sll&x^ 
[f»*^8] BuiESW^^*©M&3^ifcro»^#F 
fix JE^S^4fcfi*.S^(D*^#F^tpr h*mWL 
£ -t 5f»*^ 6 * fcfi 7 |E«© ft^N*^^ 

#Ffc-t©iBoBtaesw**s«iJi$ixT?i5«cS?n, am 

<o§lo?g«j^*^#F £ t> 1 o©fiT-#Ffi 
ffi»S^#Fi:fi^^-5^v K=¥-r ^yirf Ltv>sr 

[!***1 0] huIE^V K^-r ^©S&Slg&Wfi^ 
#F(is SWc#Fi|i©S&5^©;i;^#F;^b«^ 

$tb?> r t &mtib-tz>n*m 9 fe*4©ft¥*#7^w 

#Fli, 21W::S**©*fcsig#©*^#Fa»&*fiJt 

r t &4hr b i-stg** 9 Ettoft^awt^w 

#Ffi. S^fcS^iAlWFSwft****©*** 50 
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F*>e>«fia$ix5 r £ %<&mbi-z>m#m 9 e*©** 

IM*3Sl 3] «nEJ^fltf©1IMEfc*J^T. ««feo?3l 
oK9S**-T-#Ffc*5»t53lo«*)S*<©*ASO. 5 
%*»P>0. 7 5%T-fc-5C££4#mii-5fi;RJS97l7M 
1 2©^a»fcfEfc©¥-^fr7 f '<'f 

©if^FWft-ftt^t y T©Efl Cji*©^v x *^# 

[ft*Jgl 5] #fjfe*t*-y yT©^Ci2 ^ a^>©l.^•■;^ : - 
#F£*'b^i' V T<Dffl &&«>©Ai^**#F.i:*<^"C 

3JfJMP$fi N S2fdgflC^*©^^#F. igcl^Tf5 2 d 
B3Djife©Av>#Fx ^TSg3l£^C.&£>©;t§V^ 
F, j£v>Tfl3fcHC&«>©&i/>#F • • • £asj&sft£ 
tvTV^r«b^Wmi:i-€.lf*«l 4Et«)* ! l s i#? ! 

[«#* 1 6 ] Kriaav^c^v k=¥-v y^os^sit 

©4^#F© K=¥-r -^-^©JEv^iT-^F/i 5 

+ y r«*&fiijfc:fc<9 , «t^r r<o«T-#F»=i»S. 

z^b^iftmbi-zmikmi 4*^111 skiie*©** 

©ST-^FW^-rSt^FiH©^!/^*^^^^:^^ 

J£i^#F*I£r* Ufc*^#F^^^HTV^ r. t 
mi:-r5ft*3Sl 4*fcf±l 5 fclE«©3t¥^x/M 

o«t>S**-?#Faoq«*<0£E«3i***:H:«.Jg*0 
*^F©'>* < 1 *© e f , T?*t>^>' K^-y s/7"© 
iSV^S^F^^dr-y y T^iRUfCfot), ggV^Tr© 
fi^FKPMKLTftfc^V K^r-f s/7°©^5V^*^-#F 

[ft*35l 9] HfifSffi^^avM-/^ K^>->7°© 
M&5lg3tfc©3lo3g'9^S^#F&tf£v^ <: V K¥ 

■r y T'w^JtesaHkoffittS^SfcttJts^ioi^F 

9 S**^#F»t«««©ffi»S***:tt«i3i*©* 
?#FO'>4< i: fc— ^©^T-*t,#Fi|i©f5V^^-# 

f^*^^ y rwmijfcfc 9 . j^v^xr ©a^p#FK 

B*S5UT*'t>iSv^F«Sr*U5li:*^-#F*s«J**ix-C 
^5: t«r#mi:i-?.l»*3Sl 4*fcf4l 5 Kfe«c©3fc 
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TV^r iSr#mir-rSfS*3Sl7!;M8S.t/l 4 75^1 

F«r*ilLfc«jft«:*U Rg|o«DS**^-#Ftffi 
^^-4fc(iM3l^-rofi^Fli?SC'9 fcoTaS^ti 

tv^r b&ftmt -rz>n*m. mm. 8 &t>*i 475^1 
©**MMfcfv<-r 20 

[Iff** 2 3 ] buIS^O K=¥* 7^©^5tWF 

y refill t-rS]^ ? i^&v ^#f*I^j£ < & z>m 

tt^|Cfe«(03t¥^»^W * 0 30 
[«M2 5] tUfB^»*^#F^^^$n5l«^ 

4oT^5; t^^iri-Sff*JS 1 75S2 3 W{5Jtt^ 

[it*3S2 6 ] mmm'&mmi.j > K-^sfcis-gB* 
m&m i 75m 2 5 rom^^'iEffewft^ffc^-w 
-t°^y£thx\,^^b&¥Tm.b-i-%n>£miJbW2 5 40 

ri/^^t^#^ti-6W*^l7!7M2 7<DfttiMctd, 

min^mmm^m^m^^x^^ ^ b zwakb-tz 

§(I*JS 1 FjW. 2 8 cofpJtiTWcfEmo^^jI^xV^^ j* 0 

[w*jf 3 0 ] mmm%L<Dmm<D{ptj: <it>2 o^^it 

^{-^^^m^ 5 ffiKrHU* £ 4xT ^ 5 r b b 

i-^>imm2 9m^(o^m^^ 50 
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[fit** 3 1 ] iu?eiS^«^*iiWSttSt LTJ# 

h7-i'7 p iii:^i-?>*[6]{cMA/f£r u-u— y-'t lx& 
s&ztix\,^^b&¥fmb-fz>m$:mi7bm3o<Di°jn 

in-^m 3 2 ] 1**11 1 jbm 3 1 (ofpm^tctettwft^ 

[ff*3S 3 3 ] ft** 1M31 ©{5I;tX7W;ife«cfiD3fc¥ 

&-ru%mvi^wtbfrht£z> xmrnw zw*. tz%mmm 
■£tztem%:mm. mmMmm^^x-ox^vta^ft 

^ b & b 1- z> itmm ~> *t j± „ 

im&m 3 4 ] ii*Jg 1M3 1 <D{5lH^i-fE*cD3t^ 

m^^^b. t^^-m^^ ^^tn^-r^^t^ 

Ifi] l-fxmiB-f Z^b *¥fW(. birZ %m\mJ5^ 

[«*Ji 3 5 ] mmyt* 2 orofiii&^r— KrofitrfSis^ 
^ v^>y'L,xmm&m*mfci'--ifb lt^-sis* 
js 1 75M 3 1 (DffiftMcmm.coyt^m&'f^'C *<nmwi 

m£titznffi*mm:Lxmft¥m& ; r-'<4 *t,zm&-tz> 
zb\'£-?xmmyt&2'o<Dm$i : £r- KcDra-cd&^-Y 

im&m 3 6 ] »*js 1M31 »Mn7Wcte*o3t^ 

[0 0 0 1 ] 

Tt»w«[ftaEttSr«ix.Tia:»aEw*s;'eroKib*s^riE 

[0 0 0 2] 

— K (Dynamic Single Mode) 
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tmmZtlT^Z 1$W7-l 6 2 08 8f 

tt^flJffli-5«itWDF B U— ^*T'fco7t„ :©DFB 
\s— fX\^ ^M&fti£^<OjSfi(7)5troTE^~ K N T 

«^fc5, #fcttSteJi©**#Ffc:§6&*ALT:/7 10 

[0003] r<^>«j^{c*5V^fi, ^-aiSfcftAiri 
o T#fi«©*MBB3fsts***&— $ it 5 - i let 

r ' T\ ^*&—&A<ZV< 7^ 
^SwitTEt- KirTM^e— KHI]0»fifcfBtt-£-*# 20 
©SteKlffi (tifcfi*&*fl=S:»|fc Lfc^fHT- if lb b<0* 

SSfiffiS&^e— K%fx.5r tv>5 totfco 

[0 0 0 4] £fc, ftm¥-2- 117 19 0^18^*3 

&mz&m s ttfc 2 oc^f/^ ^© 

It T V -5 u- 4r«* U T v 5 „ 

[0 0 0 5] 

Wlrt-C, TE* — K#iJ# t TMt- Yw&*m&mz 

(4. TEt- KfU#i TMt- KflJ**<in8tt i 

KlllfttftttLfcilttitTEt- KfU#&*£ 
i-5Stt»tiB:5"JfcJKj«i-5*jfe (#i¥2- 117 1 

[0006] L*>L*a«e>, rixe>o«^j4jjc©**iHi 50 
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<fcaffil6]lc*>S 0 Sot, S^t/iiftCj; 9 L#V>« 

[0 0 0 7] -2f. 4*M¥ 2-117190 
I^TV^TM^t- K*IJ#*5J:T>*TE^— KflJ#* s * 
*ffifir^«ttgSriE?iJ*7t«M^J^^-rS^ffi-C«, 

[0 0 0 8] 3=fc, c*xib«t±Jf U#v^ffi#iai- 
(4, mM^fi^-#F-C'f4, Wfttm—ffrb 3 [dB] 

4 XI if \s - 7- a 1/ if b° 5/ IF- oMtt B * S * # x 5 
[0 0 0 9] JPiT> TE^e— KW^lJWt TM^e— 
\z, m— w^iUSttaSrfflv-CSSro*****©!^- 
[00 10] ioT s ^0^(7>gW(4, ±IEcOiai)H(-« 

«s««sri£»f r k ^m\z-r^>m±mm^Wotz 

[001 1 ] 

[81M^«^:-r2)fcJ6ro#S:] ±fBSW^»fiS;^-5*B 

v K^^i/7'<7)a/i5««cOfi^-#FSr-&tpr kX\ T 
E^e— KiTMt- h*<Dm%x*!&&M%.<v%m$:Gi-Z> 
«ft«*&JfctM«U£< 5 LT^ 

S„ roS*«*»-«tixtf, *^#Frog», I*Oi 

So 

[0012] ;;t\ *wssffl*fw*5v^-c, l^Fifcte 
^i^-MSti: irSrSOfc-TSo rco^> K^r 
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cDTfe3„ -ilS;i-«-^w2p&i:S^IE?L(732i{4<75r B ^S 

jE1l<DmtfL<Vffl<Dm&l*±\^TM?}tl l Ctt LT ({& Ll^- 
©Wfci evVE*L©i|iffi«>IH]©*fctt:T E 3ttC*f LT fc 

ALfc*^#F&«4^if«J*K*5^T, *tl?tl<?>m 
■WtFTVO K*>s> (<S-*^#Ffc*itt 

©IB)©*^.*^^— SrS&b-Br) 5 - 1 1= 4 <9 , ±K 
[0 0 1 3) {EU §lo»5S**s*A*tb]E7L«>aj£ 

^©!Eft©*£z:t®T-©2gteP B TT©31^t$2: 9 3-5© 
T\ M3i*fc L< ttffiStS^Sr^ALfci^F*** 
i\ 9lo«9S*«ri»ALfc*-¥-#FSr*«fe-&tP«*te 

9, TE3t{-*-¥i--5M^^/udf-^#*^- 

s m^j.±(ommm bt\z> t> j£tf 5 : £ #t- t 

[0 0 14] £J£33K3^^©2^©5*>©I1^:£ 

x\ ^^m'om.^'p^m^, *s^t> l<»4jebs 

S^co*^-#F-C-fooTIE?LcDSJS2pf4^a^lE?LW5p 
ftfc^i^t-fcoTk ^fi^FOiB^-^J?*^ 

[0 0 15] :©«Kl, ^©S^Fwiaj&^J?:;*^ 
^i^if^a^K^-rsr irdi 0, ^K^tyT'i 40 
2o©<fS$?^e- Kt^LTJkV^JW*^ h 

: t ^t-# 5„ ^^©ft^ft^M *f4 w 

[0 0 16] jfcjt, *3SKro*^«j&*«, 
«r*AUfc*-T-#FS:«»^, efaStetfi^F* 

&ALfcS:^#F£&m*fc L< f4ffij£M^Sri»ALrt: 
*^#F£«J1 Lfc^ig(c*3VNT?l c| *) M^^^A L 
fc^T-^FirMm^t L< WJEHtSS* A L 
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0Sffi,Wfc**.Ht. >pt£< irt)lo<0§|o»i?5** : f- 
^Ffc^trifitt^i^FanfliSftT^SSftS*^ 
*S3gTfc 5 ©14) , *r*iCTi«>#Flc:|3t?£9*&ttt1 : 
FiH©ffiW-4 9, &t>*/Xf4, ##FS©#flSi£*-*|- 

[0 0 1 7] ^^©Tt^ttx-'W^T^, _kfE©S 

[0018] mi ©«j£T(4, SffiJKOfSttfflW^*^ 
»ji£r*rLT*3?), S&ST-WigflS, 5lo!S 9 m^£3IA 
Lfcfi^#F £ Sl^t L < f4E»S**afA Lfci^- 
#F«r«Ji LTtflliglcfc^T, ?|o?Si?M^5r^ALfc 
i:^#F t JEife^^-* /c(4*^©a^#F©'>ft < h 

h-3>zm%c%&A*ffi&xh<9 , iwriaaafe^sixi* 

Sr-^^T-^So 5lo?Ii9S^*^#Ft*^«S^'bL 

^a^tffi^itt-r-S itfTE*- Ki TM*- 

[0 0 19] .hlE»j*K:*s^T, Sfoi^fFro^v 
Kdf^y7'Sr»*e>*r##FOfU»0«ft«SrS:vS^ 
iISJ--f b-fc!:3^(4, SW£#FfcI£Sft 

>- K^f-r s^©S/£5ffi*fc©& J ?-#F©' : N-, «&©3I 

f4*S^^W#^-#FSr-^*-arfc 9 -TtUi, %\m%3ffi<oM 
«i:iS**fiH4rJ;0i6*fcia:*T?#S Co: t (4WT 

[0 0 2 0] ^2cD«^;r'(4, 

« 5 s**t-#f t zzwsiommmnzhiti&m a kxm 

<D*^#Ftete©fi^#Fi:l4M&5^> K=¥-v s/^^ 
tLt^S. #F»-§lo»9S*4r3IALfcettJB«rffl 
^-5 r i: lei •? , TE^e- KfiJ#t TMt — KfiJWSrtt 
m$*T|g^^-ti:S t t SttJl©#F£#Jf«;& 
ir-TSrt^J; 9« *#F*>e>«^i--6*UW«5iftft«* 
^fk^-yrT, TE/TM*- K^IJ^^fSfeiLfczgfl:^ 

[0 0 2 1] :roJB2 0«fifcJC*5VT, 4 9A#lftlC 

y 7'S:*^S-a:T*#F*>5>l8*i-a*U^<Ojftft« 

S.tF/*rhl4#F"liSr^x.5r ^tcj: (JTE/TM^e- 

o?i «9 ^^S^#F»i*itt 3 31 o 3g 9 S^-©4^ o . 5 
%*»fc0. 7 5%-efcJxtf, ^5Ei-S^(-3lo3ii9M^ 
if#F©*t'TE/TMt- K«J*U»*«ft8t LfcSSfi 



[0 0 2 2] i3©«sgfll SWC^>- K^-y •yT'cD 

h*-y<Dt$\$*-;ut)m'&£irZ>mx*h<0 , PI K— 

^<a*^#FKR«LT*fc^ y TcD^c^wfti^ 10 
*;^#F^7lM£*i,Tl^ (JEEffiS^4fc(4te S ^c» 
^-#Fi§loagt9 3|^W*^-#F«-ov^TSiJf@^#^T 

(-< V^-ry TO£#F^cOgW&£&ST-£, TE/T 

[0 0 2 3] Z(Dm3<Dffii$.\Zi6\,^X, £9 
WM^£ffl*fcro;i;^#F<D<t'-C-ft'b^>' K=¥^r s/^AOJk; 20 
^FlciiLTt^/^ K^> -.yTV^^ft-T-^Fri* 

* J f#F<0't'T-ftt#FitiIWJfe^#^#F^ / >^c :3 r-r y 
^#F*S^*Lfc4^#F^^$tLTV^o i<£>«J& 

= 3 r•YyT(D^C^fc^^^^t^,^p^4:$ r #Pl| I g^ 

ttlf Ltv^5 c 30 
[0 0 2 4] ±ie<7)«-«fi!c(C*3^T, JSfflT"#5*5fflT- 

£*ia Lfcfi^#F^^ji ztitcmwk jzmmzt-mtcte 
mm^m^r^mm ztitzmMk tm mm*mz u 

^£>HA Lfc*^#F t il^t b < (iffi^m^^^A 

Lfcfi^-#F^»Sb7t«3t5r#u. ^■om'om^m^- 
#J s k!£mm^tztemw&<Dm*&J s i-±mz i 9 3b'ix 40 

[0 0 2 5] £/c, wi^<> K^ry s^coS^S*^* 

ft^#F^>^dr-y y TW*&ffltc:fc 9 ^Sfr*^ y Tf&SS 
•(IiJic[^7J^«c^v^i^-#Fw^<v K=¥^ •.y^SJK # 0 

T ^#tl&T*# , &*ij#£r»5 r t i: ft 

5o Bute^v K=¥-r y^cDS^sa^Ffi, '> 

y T#t^B|{c^^p (ct¥v^F*S^jK< #5*£^;iIJf 50 
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[0 0 2 6] *fc, Buie^W*^#FFfl(c:^$n5 

t£i^j£< #oTi^5 0 %tz, i|1j|E^<0*T-#Fffl(^ 
^^nS^oiifUgfi, '>/£< i: b-mzis^X, m 

nmtf, 'P%l*\ y TmsMfabzoifrttmcfafr? iz 

[0 0 2 7] £fc, BUfE^ttffiJSSli/ v K-T-^ifcli- 
ffittffi*^ -SB * tz it^mz PlK-fy^^titv^ 

elicit), ±&<D^$\,-<mi)mn£tizbmz. 
tu, ^z^mzm^m^mzm^ mtm-mm*nz> 

[0028] */c, &M^fa\zm&<Dmmmvt, * 
^•(^fiii'ii^aA^tgi-^^nTv^o r©8^> 

BtrtBit^coM«w>^< k t> 2^Zffi&&)\zfcMmm& 
[0029] $fc, HtlESttJlro^&^iirofftt^i: 
—If;* h^^irE^-rs^ftt-afc^fcT^-i-'-- y-*i 

[0030] ±ms&]&mi$.i-z>%,<z>*&wic£ 

[0031] Mtc, ±tai^SriisK-rs^w*^0^(-J; 

tezytmmm*m^tzftmmm-£tztem%:mm. mmm 
\z£oxm<o m&titzit&fcmi-z 

%^mm^ tzam^mmA- h^zzk zwm ki-z 0 

[0 0 3 2] MIC ifeg^SritfiJci-^^W^^lcJ; 

(vmrntiz x z>%<D?f-*M <o ttj-rd^iitR^© k ^ <b tt -5 

i^CT3^^P$n/cft-§-7t^HOtiSL, r coif 
[0 0 3 3] 

[ is bj <75 m m <?> mm ] &, r * ^ w <o m % iz » o r 
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[0 0 3 4] » 1 jlifeffj 
0l> 12, H3 £/H^T^l||^J&K93i-£o HI 1 
(a) tt*»WOSBlltlfi0y<Z)flBft*W^*flEDFBU 

-if<0£<M*j*-c?*>'a o *tg«^rfi]cowfffiEiT**>si2ii 

(a) Cio^T, lliS«f$>5tl50P- I nPflg 

r^>±t^6(c:^i-ii5$ 5 o o h<DWtiffxftttl& 

fiScU M^T, 2 tC^-f-B e-dopedlnGaAs 

9 KJiSr^-TSo -bffltffctf'f KJSteS i - d o p e 
d I nGa As PffltfcJ: Offl3(ET*5 9, »*tt0. 2 ju 
m-Cfe^, ±«B*7 s/ KJBfSS i-doped InP 

= ^9 ^ bJfT'fcS Si— doped I n G a A s £ 
0. 3 M m«U ^S»Tt^) 0 Sfc, HIl (a) 
<P<D7tePWWMX*ih9. Cr/Au^ffiilfco 8t 
9liNlHtfc^ rcDU— 1f<0#««ft«rfrofc 0 20 

[0 0 3 5] W:, @1 (b) Srffl^T, Sttffl«3(D 
B«/S(co^Tifti3J3i-5o il (b) 2 1 tc^Lfc 
^H]*ia«*-fRj€r^UTVN5o 2 2(iBe^K-t°>^ 
3*tfc*;*f>f KJMW-CHl (a) "f>-ctt*if>f KJ12 
fc*BM§1-£„ Stt«3<&«j£ti\ 2 3*^L*:3lo»0 
l^I*ir 2 4coil^(D«lc^ti5o *i\ 51 
o36 0ai*ffi«2 3tO«^CoVNT8ftPJi"*o ft^-f K 
/I2 2±i£, £"f, undoped InGaAsCi 30 
3#F 1 18:90 A^fi Lt^5 0 r C£>#F 1 1 «g| 
o58 9^SrAttT*5 9, 1 . 0 %X&Z 0 m 

V^, 14(OTtf^!J7lS:Mt5o r<^Sl4fi 
undoped InGaAsPia Vm&ZtlXlo 

9, Bt*«:7 oA-e*>s. &^&tei£mm^& o . 2% 

[0 0 3 6] r<D±(C, 1 2tC^i-#F^^i"5o u 
ndoped I nG a A s \z£ V ffif&£tlXte V . 01 40 

UliiioATfcSo 3lo»9S**ttl. 0%T*& 

y7ii4TvTLf:toti^i:tfcs 0 :(7)ic, 13 

l^tu ndoped InGaAs tf>#F£: 1 3 0 A 

o«55**«2 3©ij*"efc5. 11, 12, 13K 
^L/c^W^t^^ri (9 OA, 110 
A, 130A) (cj;9, ##F<fc*^i»atfS£teL*^ 

0, »3t«*^3E{t:i-So ctoT, ttl^tKD^l 50 
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1, 12, 1 3tC±SjpJ#(Djft*«AS»»*fcig|«LT 

(TE^- K#J»fc»feft50*±KTM*— F*t]» 

[0 0 3 7] B2tt, fiJ#^flJSr^Lfcfc<OT*fc€)o H 

-efflV^#Fll, 12, 13lCiO, 02^)281^ 
TM^- K(3, 1 4 8 0 nm^bl 5 3 0 n 

[0 0 3 8] Hi (b) ©3|o»9S*W*2 3K*5V^ 
T*McoSeV^^FSrP^mMe^ , 9^ifiBbfc^4^i, & 

^(Ptt^Jfc^jfc«ft*S<, N«(Ol-fliHl (b) <D 

^±^•9, yr<D« 

o»9S*««2 3W##Fll, 12, 13(Ofl]# 

[0 0 3 9] 11, 12, i 3 <£>#Ft-fflWc 

5io^«9^^fi, m^^tzxv^. TM^-mtt 

4<TE*— K^>*U»t>»4i-S. §lo»oa**l. 
0%<7>#F"Cti:. §lo»0a^#Fa>&3R£i-5TE"=E- 

[0 0 4 0] TE^E— K«r«*i-S«IS*ett 

ffl«0«fi^^^:ov^TE3^i■So 5fc-f\ 5lo319 31^#F 
13^Jbtc, 5lo5S^)^^ettm^2 3 ^Mm^ttffi 
«2 4^^gfli-^ 1 7tc*l.fcy<y rsrjgfiit-rs. *a^£ 

fi undoped InGaAsP T^fe Q , ff 1 0 

oAtfc^o i5l^tSlWundop 
ed InGaAsJ:6nmMt5o S^t, 1 6T* 
y 7ft*fc§ undoped InGaAsP?: 

At'fcSo #FiiP1-^t^^3^«ML, ^UTtl^ 

[0 0 4 1 ] r <DmmW£fcW& 2 4 <7>J8*ift* tt 1 5 
0 0 nmWi LT, flJ#(D«liJ*— 2 0 n 
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E^- K©«#©»-«»i«J:9 M2<D 
2 7tC^1-«K, TE^-hU «1 4 80nmHl 
5 2 0 nmt»40 n mtDWigiiZiS^X ffl&b— 

[0 0 4 2] ro**«rit«r#ufcJ|Sl|llls«ou-lf 

Offi«j^}fe(COV^TI2 1 (a) iS3 (a) , (b), 

(c) Srfli^TBiW-*-*, 0 3 (easier. tKWtt^ttUA io 
©«»|tt?*)5, aWHf4**-e*>5. E3 3 (a) tc, « 

K&A-f 5fltSEfc:«fc 9 T E^E- — Kt TM-=e— K<£>«3fc* 
^ h^OffiM, ±*««8 3ftS*rit**tT 

tf1t 0 :rtU PS*— K^3t^^^ WW***?— & 

ho 

[0043] ts8i:ii mm8<Dm$itnM9<nm%L 

#»tt5^ h;u«B3 (a) 09ll:*til:4 
5 0 9 3tiTM^~ Ko* h y?s<zs K CEflfc 

Kite* h y7'<> Y<D—j5<DM<D\f— fXfrV , HIlFf» 

[0044] mm 9 8 ± 9 

*«aLSrifEi-o r<7)^0^^^ h;Wii3 ( a ) co 9 

V KT\ 9 6ttTE^E— K<£>;* hy^y K"Cfo^> e C 
(Dffi&CD*^? 2<£>TM^ — K©^ h y?'<> K 

9 5 i: T E K<^)^ h ^ K 9 6 ^SSifj:, S 

S8(7>ffi*C0^-<^ h/^9 1 Mit-<jE< mffi^a 40 

^>K9 5, 9 60>««J£t>*#<fc3 o 

[0045] y^>ymm^\,^xmw'i-z>o m 

(a) fcS* L/c iftSit^^^T, 9(^m^^*P^5 
««E*«*MCii^i- 0 t5t, D3 (b) ©9 7(^t 

wcr^WK©;*^ wu9 2*4, ^tyrfasiSr 50 



ffifl 1-8442 
14 

i-«^«ffi8^«<7)^^^ h/U 9 1 (DTM^e— K£>* 

*aS4*T^TM^- K<^J#^it*LTM-=e- Ktr 

[0 0 4 6] I^t, TE^- KSKWco^TBMJJ-t" 
5 0 9O««(0«8IESrXfcitJD****\ *^fi8(^« 

K9 4*5ctt^9 6^-8Jt5 0 H33 (c) £r 
^Tlft^1-£o ««9<z>«aES:WcUiJnS*Si:. - 
c^f^cT);*^ hA-9 2 (1, 10 0(C^-T^|tC$ blcfi 
ttftflBK-fftS. r^fem, ^b;V9 20TE^- 
K©^ h K9 6 i:*^ h/^9 1 (DTE^E— K 

CD* Y y^^<^ K9 4*5 1 0 1 ffcU 

S^flc-e^ TE^e- K*J»3fts*t*: ite u— if -C38Si" 

[0 0 4 7] TE^e— K£>;* h KSr— Sc^lir^ 

^ittlTft WS8<0««tSr«^**sr ^t-J: 9, 

h/U9 1 §rft&SffltC|l]3 (c) C0 9 9tCl7r:-rj: 
9^i/^h^-^Ts TE^-KWhy^yK9 4*3<t 
(;9 6^-S^«*ftU^o r<7)*-f ^V^l^ 
ffl-TS««E*tt«fCmA£ilT-e, TE^-KtTM^e-K 

[0 0 4 8] BEI^R^ L3t<t 5 fc N imA&T©W€ 
n s e cgJLT^iSSaaEWoar^fcs J: 5ffiJFf^3E 

cDffi® 8, 9©«#Ofij(rtftSr*4t)*, ««EI£J: 

iSoT^5«« KJi) £ £ 3 # 

[0 0 4 9] 3^*-Ctt, Sttil^itSTE^-Kt 
TIVHr- K<03Rl»Si*S/h* < s JE»«lc:fc^Ti^— K 
^>fU#**SfllLTV^TftJfeft*fc, JfStuTE*- Ki 

TE^~ KtTM*- Y<D^>( y^^Jffeb LTfi, IE 
gTE^ KtTM^e- KO*iJ#(0^#$Sr^x.5*ffi 

[0 0 5 0] aM»*fc*5V^-Cf4^ hy^^KS: 
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[oo5i] K±RBLfcit, §io«9ai3Mz>stt:« 

[0 0 5 2] ffi N «*r»*6*6#Ftt5lo«5a*# 

[0 0 5 3] »2 j|«KflU 
0 4, IDS, la6S:fflV^-C*38W^)*2<Olllfiflfl«coV^ 

5„ 04l:*5^T, 3 1liISt?fc5i::5^P-In 
PJSt**9, rco±}C, 3 7^i"ii5£ 4 0 0 Acd[U#t 
te^SrTB/SU J&^T, 3 2 i^-TB e - d o p e d 
InGaAsPjtWKISrO. UmMLt^o 20 
wiX*T-^S*tJB«T^«^T*feSo ^^-bt-s 3 3C 

Jii"5o 3te#-f Kg 3 4 0ifiSHS i - d o p e d I 
n G a A s P T\ ,««/^ K^r> y^fWL^z 1 . 15// 

3 5 f^ivhSB* ? <y KJf S i - d o p e d I 

nPRSrl. 5/imKL/:tC, 36W^y^^M 
t*5Si-doped I n G a A s £ 0 . 4 n 
£fcU j^S^^Ti-^) 0 0 4^0)3 8 fit Pffiflttffi 

-e*>!9, Cr/Au^tffllfc 0 Sfc, 3 9£4 0flN 30 

[0 0 5 4] 05 £JBV^T«ttJl 3 3 <£>«/#K:ol>Tift 

"CV^/Rte*>5 0 05^, 5 2 jc^L./c^ETU;M»JI;*fa 
Ji^ttTfcSo ^1413 3<E>*/#fl 5 3fc*Lfc3lo 

3g9ai3KE>€B«£ 5 4(7)i±$i3l^^^[^c{c:^^^n'5o 

[0 0 5 5] 5 3<D3\^mVm^M<DMm^ 40 

i^T&9H-5. KJf 3 2±td > $f, 4 1l^t 

undoped InGaAs t£ <fc£#F£ 8 0 A^Jcfi: 

S**fi0. 8%T**>5 0 ^V>T, 4 4 M^Lfc^U T 
m&Mj&-tZ> 0 :^l4 4(iundoped InGa 
As P^iO«lrtlSttT*J9, Btffttl 0 OAt'fcSo 

ai**ttflEi8ai*S:o. 2%«rJn;L-cv^ 0 ro±i;:, 

4 2(:/Tt#F^ait§ 0 ^^Fl4 2(iundo 
p e d I nGaAsti9iJ*Sftti8 0, RVftl 
OOAtfeD, 51 o3fi 19^*^0. 8%T*fc5 0 50 
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T\ ^y7l*100AMLt^6e Mli4 4C/T 

doped InGaAs CD#F£r 12 0 Aj&f&*tZ>o 

3lo»0a*tB«<B<$J*^fc!K 4 1, 4 2, 4 3K* 
Lfc#F<0(i«:JCftS*Sr. tic J: 9, *#F*v<v K 

jX<D#F4 1, 4 2. 4 3ia?>flJ#^iotl4^ 
[0 0 5 6] 06(1 fUf^^Tltt^^fc^o 0 

6©JKf*ttfiJ#S:*L, **tttjft*Sr*LTv>* 0 
-?JHi^#FK:J: 0 6 co 5 8 X b TM^e 
-KI41 4 80 nm^fe 1 5 2 0 n mtcig «9 tef£*Sl— ft 

[0 0 5 7] |2 5CQ§|o36l9a*ffi*5 3 Kl *5 V ^ T (6 tf> 
«V^#F*:P»«aUi*9»2:E«Lfcaftft, * 1 HJ£ 

fc*Lfc*fc, 5lo»9$*«*5 3W##F4K 
4 2, 4 3W#S:llit5:i^T^^ JE**-C(5« 

#F*lt^i-«if«>*tlSSr-*-nfJJ:v\ ^tt-^bfc* 
#F ^ P fiO KK« JHtv^r^^ MM "C fo $ o 

[0 0 5 8]gV^, TE^K^4t^)l±iMS 
^^IJ|E5 4co«^ctc:ov^Tfea!i-^ 0 4 3tc^Lfc3lo 

*5 3 tJE«S*Sttffi«5 4^I«^y7^M 
t5 0 ffiJBgttu ndopedlnGaAs Pt*fc9, J? 
W15 0AT^^ o r^±(Cl s 4 6 tC^TO . 4%<D 
J3E*S^^^AtL/cu ndoped InGaAs CO#F 
^3 0AMt§c 4 7H^7lOundoped 
InGaAsPTfc!), M^teA*vrV^V\ gEV^T, 

0 . 4 %cr>EEJB§3l^£ Attfc 48<Dundoped I 
nGaAs^FS:4 0AMt5o I^F4 8(7)± 
^!iTllj:4 7 <Dy<VTmt^t>h^^u n d o p e 
d InGaAaP^l^ 1 ^ S^f3A*VC W«£ 

Jgt-, w<£>_bt£, 4 9t*t0. 4%<D&%Smfy$: 
j^ofcu ndoped InGaAs CO#F£ 5 0 
1LT^§ 0 3 4(i±MWKIt*fe5undope 
d I nG a A s Pjn?$><9, Mfftt 0 . 2 m m t LTV^ 

^?Stt^5 4(cJ:^, TE^ KO*J#^4S— ^t**t* 
^fflftEdgl 6^)59 tC^-T^t- , JBl 4 7 0 nm^e) 

1 530nm£60n mCDJt^i&lt^&o 

[0 0 5 9] T E ^ — KflJWSSiWTM*— K*J#^^ 
ra-i:4oTl^Wt45rElfl 1 4 7 0 nm 
55^ 1 5 2 0 nmijB50nmi45o L#V^f*ifi^ 
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»*W©tt»*rBixtfJ:v\ #*Jfi0»J-c?fl §|o 

^ Q «0*fca#FjWfti-*Ul oS9 2i£Jl±^ 

[0 0 6 0] TE*- K/TM*- K©9) 8 ftx.*fif4 
%SlMMfflkm&-e$>Z> 0 *|tiK0y»;i:tei^TJl PS1 

^l^^tt, #F«M:P«a>*as*lfc< ft£ 0 10 
[0 0 6 1 ] 3lo»Q£*<D««*3 

<i"5^s #F^iHSr^x.J.oiHoSfeV^FSrP{ffl^iB 
fii-^r irfcj: 9, |gi UltWfcJttSSLTTM^— K*5 
itfTE*- Ko«l#©««fLfc«««B«rJ: 9 S file 

[0 0 6 2] jjj 3 gljfcffij 

12 7 N as, 09, m3&m\,^x^mw<Dm3<DnMm 
&7jki- 0 *3b»«!hi stt^co«^i L-cgioKsa^ 20 

Pfll^f)N«|i:#PS:l^fcAi, f^9#ltt»SB© 
^IR^*S:W«ii-S r ^tdi t> TE-e- K/TM^ — K 

[0 0 6 3] B7fj, 12 7 

(a) fc*31^t\ 6 lttSfi-e&Str^^N-l nP 
Z<D±\ZL S 6 7tC^-r^^ 3 0 0 A(OHIJf» 
^£ffi#ttfcI^/?!cL-C^5o j^T, 6 2tC^-TS i - 
doped InGaAsPWKiSrO. 15//m 

<D±\^ 6 3C^tM»Ml, ftV^T* 6 4^ 
K»*rWJIi-*. «J56ttB e-doped In 
GaAsPXfe^o »^Kdft^$Il. 15 

T, 6 5 td^i-Ji^^ 5 y KlT*fc5 B e-doped 
InPffiSrl. 5iimMltfc 6 6tf>=3>^> 
UtiSB e - d o p e d InGaAs^O. An 
mMt, J5KSSr*lTi-5o 6 8 teNfiiJ«ffiT'£> 

DAuGe/Au^fffllfc 0 6 9 t 7 0 i 7 1 liPffl 
S^T'fc5o ^6 9cDffiiS)cte:^W— V^OfcV^ 40 

[0 0 6 4] [2 7 (b) fl ^Sr±ffi^ 

6 9, 7 ll:JtiSLfc««©l/^ h5^^«D2B 

M*- K*>f y^^f&nZl-tZ&T'ibZ) (HP*>, 12 3 50 
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"CiftW \^tiWM\^ J; <5 T E «=E— K/TM*- K^-f ^ 
[0 0 6 5] i8^ffll/>t, 6 3©SI48^i^^ 

/TM^- Kc^^-f ^fy^H^tfcOTfc^c 313 
3li6#lfc::tei>Tfl TM^- — KtTE^e— K^fiJWSItt 

iftS&ffiSSr/BV^T, TE*-K/TM*-K^^ 

« £ rat ^ fc jMtwii-s z t * mm t 

[0 0 6 6] 08(C^^t, 8 6fcM*Jl;fr|p]Sr^L-CV> 
So 6 2 f£T£B?fc#V KJf-Cfc 5 , Si-doped 
I nGaAs P (^J: 9 f#fi)c £ V ^ S G ^!)7»fl[fi 
1 0 1 7 c m~ 3 T\ mfrfcO. 2 m m-efcSo C?>_h 
^mm^tl^^^m^-<^o 75IJundoped 
I nGaAstlllil 2 OAtfcO, 9lo«0S*^ 
1. 0%AotV^ 0 7 8tt^y re-efc«9, undo 
ped InGaAsP^lOO A^Jf LTV^ 0 
*#0. 3 %CDJ£ffim&X3bZ> 0 7 6 1 0 0 AffO u 
ndoped I nGaAs t\ 1. 0 %<£>§! o 51 <9 £ 

So 7 7 te*ft£3K£> undoped InGaAs #F 
TiIJ¥f^8 5 At?fcSo 7 8tt'<!J TJl-C*>5o 7 9(i 

1. 0%(05loS91*ffFt\ jfijSliu ndoped 
InGaAs T*fe«9*S^8 0 AtfeSo 8 0 

undoped InGaAsP/^y 7ft 10 0 A<D 
Rff-Cfe 9 ^ K^> y^tt*tt 1 . 1 8 n m{c^t> 
•^TfcSo 8 111 70AfOtl^undoped 

InGaAst'fc5 0 IK, 8 Oil^J 7lt^5 0 

8 2 tl 6 0 AJIcO^^^u ndoped InGaA 

st*fc5 0 8 0^undoped InGaAsP^^y 
7i-ejb?10 0A^WSr»o 0 8 311 5 0 AJ?(D 
M^^u ndoped InGaAs "CfeSo 6 4liB 

e-doped InGaAs P CQ_kgf$3fc#V KST% 
ffSttO, 2 M mtfe5 0 «±^ftttl6 3(OWt$) 

So 

[0 0 6 7] i£ifcK!licDffiV^--/U8 4 ^fflj, Y) P 
S3t^-T Kg 6 4«»C«©*V^F*rJ»rilU, 1^-8 5 

T E — K*U»«B£i-« 7 7 0«fi*^#Fa«. 
±CTM^- KSr^^i~S 7 6 i: 7 9^3lo^i^3i^(^ 
#F«Sti5^^oti/^o ffio»EV^FSrt£** 
(Offiv^-Y y T8 4<7)5»ttSi«ftiJ(c:*^:^:aSf4, 
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fca*&Si:46. a±OJ5HtJi 6 3 ^«j«-Cf4, 3E 
5 0 

[0 0 6 8] H9tt, ±fe<o#F£fflWcu— ifte*s*t 
§TE^t- KfeiOTM^e- K(05pJ#^flJ-C*>5 0 El 9 

<£>#F£r4JBKU #FB*5 0A^5)8 5A4tSi 
#U\ 1 5 5 0 nmtt«of: 0 TM^-Kfl|#8 9 20 

TtTM^ KirTE^e- KO*iJ#JSS:*5Jae— 

^«<^#Fo«ttP«^fcNffio^i«jcja: 

[0 0 6 9] r^«*#^Sr*Ufcu— !f<0IB»#ifcfc: 
ov^r, H7 4:J|lijll6«"Tffflv^BI3 (a) . 

(b) x (c) im^^xmrn-r^o msmmmx^ m 30 

S4ot^5 0 0 3 (a) fi N 7 0*5^1/7 1 

tt^®ffi7o, 7 i*s»diStLTv^5m«f±, m 7 

(b) ^h^-Y^H 
d 2 »^tti:MSnrv>5ti 7 ico^-<^ 
(i9 1 ^^1~«^^5 0 9 3 (iTM^e- Y<d* 

h y?'<> YX\ 9 4teTE*— Y<DX V yZfs<^ YX 

5 0 — *\ * h5>f ^(SD 1 CDj£V^Jgc(Cjg^;^^TV> 40 
5 7 O^ftffitdttafESrJKLfcS^^^^ h^W4 9 2 <£> 

T\ 9 6 teTE^— Y(D* h $/Zf'<> YXhZ> 0 
h^-T^lD 1 OJC£l^tR(OTM^~ Y<D* h y?'<> 
K9 5 tTE^e- Ktf>* h K9 6 ^iSS^fi^ 

h/u9 lOtWcJfc^JEX 45. * h^:^***!*; 
< 45 £ ^ 9 ^ YM^<Oit<D L^tti L*/>4< 4 9 , m 
0r*fi**<4S (BW*0*#v^tt/i6 3<fcg&#K: 

f<45) o ^ h^^^SD 1 <OJ£vMW0c<E>;fr 50 
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[0070] ^>f^fy^»mcov^RWt5o ®7 
(b) 1f#56JC*5V^T, * h^-T y*iD 1 

^JEv^iSofflgttSriS^i-o HI 3 (b) (D97 

\z.7Flrm^ J£iMiM£^*^ b^9 2fiffiJK*fiiJ^-f 

9 5*, ^ h5>f ^BD2W*^ffl«0^ b/VQ 1 
OTM^e- KO^ h yf'O K9 3 £ N tl9 8tVTt 

i5K, — Si-53l***£i**. 

^fcrio j*h r<7)l3\ 6 9<£>ttHil£f;J\ li7 0, 7 

BRKBE*— KT?»S**i"*<oi^S!4««S:**&UT 

[0 0 7 1] i^T, TE*- K»*^OV^TttWi- 
£ 0 7 0<D««<D«ME&i#ta£*S^ Sfctt710t 

K9 4*3j;t*9 6 §fc£-£5 0 HI 3 (c) £ 
^Ttftej-r^o 7 0Oi)iol^»^t5^s - 

^0^1^(^^^^ hA-9 2 (3 1 0 0 {^-tm^Z 
SffiiJtC-rtb^o ^ h^9 10TE*-K 

(DX h yZfs<> K9 4 kxs<? h/U9 2 (OT E — K<7) 
^ > y ^/^y K 9 6 ^86i» 1 0 1 H^tHlC-S * 
iSift^TE^- K*]#^*LTTE*- KT^ 

5*j£tLT^ 7 1^Ii^)lt5:« / >^rH: 
±0. l Srfti&*ftiHcI23 (c) 609 9 

^tip^^b^t TE^- KCO^ h y?'<ls K9 
4*5<tV9 6Sr— a$iir5*-fetfc5o 
^»C«ffl'rS«iK*tt«:mAJKT'C, TE*-K, TM 

*«:*5t6*ffi4 4r3&s#*f feJx*. 

[0 0 7 2] f^, *«^Rlc*5V^t, ^Fs/^F5: 
ttlM-tZmj&t LTfi, >fffiiftS*t=i- b 7 2 £j^T 

[0 0 7 3 ] ##JS-Cf4, Sttil^tSTE^-K, 
- K<o*iJ»**&»LT^*4*Jc, 3E^«*-TE^~ 

[0 0 7 4] g 4 gyfcgjj 
Hii0\ mi l Srfflv^T*3BIBoSS4<oHJ6W(cov^T 
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1 1 ll*&1RXibZt w5<£>N- I n PJg-CfctK Z<D 
±k> i i 3 0 0 A^lHJiff^^^JFML, 

112 {CTjk^t S i-doped InGaAs 

tti«T^)MT*fe§ c i i 3^1-fiHtffi 

*WU H^T, 1 1 4©*Xf-Y KJiSrMi-*. 

Be-doped InGaAsPt; firitli^ 
vm^Sfl. 1 5 jzmfc<&;b*T*5!K Blfftt 
0. 2/imTfc§ 8 I^T, 115 ItZTjki- ±.%$? 7 y K 
lT$)5Be-dopedInPl*l. 5/imMl 10 
fcgHC, 11603^niTfc5Be-doped 

InGaAs^O. 4/zmMU ^S^Tt§ e 
Hi O^coi l 8 9 A u G e/AuSrffi 

fflLfc 0 1 1 9 t 1 2 0teP{|ijm@-Cfc9. !f 

[ 0 0 7 5 ] 12 1 1 SrffiV^?£f*/B 113 ^Ml:ol> 

^K-t^u NW^iSv^FS, #F«**v^«Hc 
tfMRLfc^fcfc*. 121 14 3 , 1 3 2{c*Ufc^Bltta 
/l^fft^LTl^o l i2fiS i # K— fcr>^£*Lfc 20 
Tfe^V K«ffl«T?*>5. fittfli 1 1 3©i*S, 1 3 4 
t-^Lfe§|o31f9M^^acir 1 3 3coH^m^^Offi« 

[0 0 7 6] TE^- K*0»*»£rs^«*«tt« 

1 3 3<Dmm^\,^xtmi-z> 0 4tr , 1 2 1 t^-r 

0 . 8 %<Dj£mm&$:Atltz undoped InGa 
AsP^5 0AMt5 o 1 2 2&s<}) Tm<DB e -d 
oped InGaAsPt*^ l^liAJxTV^^ 
V\ lV>t, 0. 8%<Dfr%BM&&Athfz 1 2 3 (Du n 
doped InGaAsPO^6 0AMt5 o 30 
rcD_btfV<y TJitt, 122i8bbftV>Be-dop 

e d InGaAs P£fflV^:Jo9 , 3l^fiAtbTV^^ 
V\ 124IJ0. 8%^Eil^o/:undope 
d InGaAsP^#FTfc^ 7 0AffiiLTV^ 
5 0 1 2 511 1 3 3*>ffift§E**«£ 1 3 4(D?|o§g 

5 Be-doped InGaAs 

p^yrjf-efcSo HJ¥te2 o o At lt^<5 0 «±>&s 

13 3^TtEffilM8«tfc^ 0 r<BJE*SE* 
ffi14Jf 1 3 3{c£ DTE^- KfiJ#*S*&— fbSttSft* 
«MEf*EI 1 3 1 4 6 t-^i-^tC »1 4 8 0n m^^ 40 

1 5 4 0nm<l:6 0nmOETO:l5 o :;t% Hi 

[0 0 7 7]fgV>T, 1 3 4<09lo»9S*««0«J* 
tCoV^TKKi-So 12 5^!i7i±lC, *-f, 12 

6 IC^-fu ndoped InGaAs l£«fc S^fF^r 8 
0AMlT^^ o r<D#F l 2 6fci;§|oK9gi*£A 

/Tt^yri^Mt^ :oii2 7[iBe do 

poed InGaAs P {Z <fc «9 MA S*LT*5 0 , BSIJ¥ 
ttl 0 oA-CfcSo aS**»J3E3IBai*SrO. 2%2r*P;i 50 
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Tt^o 1 2 8(^t*pSrait6o un 

doped InGaAs \C X <9 #|J* £tlX£> K> , flfff 
ttlOOAt'fcSo 3lo»9S**ttl. 0%T'fc5 o 
«i*T* ^yr«Sri OOAMLTV^o «*Bl 2 
7 tC^Lfcfc£>i:l^l C^Cfe-So w<7}±(c, 12 9(OTt 
undoped InGaAs tf)#F3r 12 0 AMt 
-5c 3lo»9Si**ttl. 0%-efc£ o H±3ft«13 4fc 
*Ufc5lo«0S*«*O«fife-C&«. 12 6, 12 
8, 1 2 9^*Ufc#F<0«SrSE<bS-ti-5r irf£<fc 9 % 

ioT, ^M^#F1 2 6, 1 2 8, 1 2 9tCj;3 

*S— **I»«r»5r irtfpTIBi:**. ::tffl^f:#F 
126, 128, 1 2 9CJ;!), 01 3^)145 
Jz5t^ TM^t- K(i 1 4 7 0 n m^b 1 5 4 0 n ml: 

[0.0 7 8] [g]i ltc&v^T, ?£ttJii i 3co^yr{c 

PlK^^^L^ifill L#vMtflE*tfS:Ttf 5: 
fc^&So PS^r K-tVmr tlcj; «9 , J; 

9 tetfc^ L5v ^BrF- 13 0 L.Tf£+tBO*U»0^ 
— ftSrHSr iSrltti: LTVvs 0 rote*. <6««EfiB 

[0 0 7 9] [21 1 ^BESlM^ffi* 133 KfcV^T^F 
«<0*l^#FSrNi»«S!Jl*9^E«L.fcaatt. ^ 
4T^^T#fcJ: pic, iB^v^F^>»[^ty7 

<DXft— )V 13 1 < n=f- 13 0 £tf 5fcfft 

m«»t5r k\z* 9, j£jft*#*-e^>*«»«>*— ft* 

LTV^5««ttiE<0#FJi&itttoU fiJ»*9«0>Bfc*«: 

Hco^^^f o/c^^, *FictTott>J:v\ *fc, 12 1 1 
(cfc^T, l 3 4©3lo»0Si*««|c:ttB eSr K— f 
V^-f, 1 3 3^J£ffiM^M^^C K-t°>^L 

[0080] ilOOl4 *Jfe0iJCOft^^^ 1 <h 

ra«-e*>5 0 **jfi«t*5v^Ttt, ett«i i 3 

[0 0 8 1] «±RWUfc*K, »4 3*»«fc*5V^ 
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[0 0 8 2] H12I1 ±fS?£+4/f £*iISttif £ IT 

r u- if 140 itzmm LtcWi&(Dffl\coi^Tmw-f 

£ 0 1 4 1 fS&U-lfcD* h^^y"X\ «»(Ol/-fi5S 
11 1 2 O^ftlc^TcT U— if <£>j^#] 14 2li6 

TV^o T \s — if 14 0(1 113(^147 
fl©tfc*14ffliO l o^r cor u-— 1f"CS>5 0 
**XOI!r*^»j«-C#SCi:teJ:9, |ffl-G>fittJlfc: J: 

[0 0 8 31 38fi»ftSr*i5*i£i LTH * if 
O^u- ^:^lfy^££;t5*ffi##M^ if 

[0 0 8 4] j§ 5 jHfegi) 20 
201(iBe^ K— tr>^$jxfc3t^>f KHflp*"e, 12 30 

n 2 1 stzTFisfrm^mvmzKDmi&b 2 1 6cojBg 

[0 0 8 5] 3lo«0ffi*««2 1 5 0«J*t;iO^Tl& 
0J31-£ O 2 0 1 fC*Lfc#*f>f KJB±lc, *-f\ 2 0 3 
^^tu ndoped InGaAs J: -5 #F £ 8 0 
A/fcftLTV>5 0 c ^(D#F2 0 3te§|o31<9^-£A 
tlt*5 9 x I^iliO. 8%-e*>5o fig^T. 2 0 4tC 
^Lfc^y TJ§%:1&$L'tZ) 0 :©i2 0 4(iundop 
ed I nGa As PKJ;9«J5fc$ixT*3f9. fllffttl 40 
0 0 A"C*>0 S a«> K^ty^fi^ 1 . 2 0m mtc— 
ai-5«^K*LTl/^5 0 ^**ti:BHS^^£:0. 

5 0 undoped I n G a A s \Z X V £ *XT£5 
9. ®J?fil 0 0 At'fc^o 3lo36*9M**«0. 8% 

"Cfcs. «ev^t\ ^y7§2 0 6^ioo AmtiZ ltv* 

£ 0 fllfifcH '<}) TM 2 0 4 J: K^r-r s/^SrJEX 

LTjo^ s K^r-y s/^jft*iS i . 15/i m(C — ft-f 

5«Sfc:LT^£ 0 S*lilOOAf&5o C (D±{-, 2 
0 7 C^^u ndoped InGaAs cO#F^r 12 50 
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oAfM-T^o 5lo5g9M**ttO. 8%-Cfc4 0 W± 
2>S2 1 5^*Ufc9lo»9 3i*«««>«J«'e*>S. 2 0 
4, 2 0 6 ^< !l 7©^y K^fir y^fiPt^ y S: 

9»*^<^y72 1 8Sr*S-*cSttS(C^T*t 
5c <toT, tjxfjl^F2 0 3, 2 0 5, 2 0 7C 

*J#*»S r £ jfls PTIB4: 4*. 

[0 0 8 6] if^T, TE^e- KSr«*i-Sffi*ai*iS 
ttf2 1 6<D*jftfcLO^-CIEiei-5o 2 0 7ie:*Lfc3l 
o§g«9^^#Fco±C 2 0 8^Lfc3lo^9 3^ffi 
tt«*2 1 5fcffi»S*«tt««2 1 6£#S£1-5^y 
TSr»iSfci-4c Mliun doped InGaAsP 
-CS>f9. fWl 5 0A*Cfe5o /^K^y^S: 
1. 15m m[C^f Ltt^ 0 r<E>_h^ 2 0 9IOTt 
0 . 4 %<DBEffi^^£A;ftfc undopd InGaA 
sl:4 0AMt5o 210tt^y7i(Dundopd 
InGaAsPTfcD, ffi*teA*lT V^l/\ K 

0 . 4 %cOffiKf^^£rA*Lfc 211^)undopd I 
nGaAs#FSr5 0A»«t5. :^F2 11^)i 
<7V^ U TM 212 undopd InGaAsP &: 

1. 15/zm[^LtV>5 0 2 13f*0. 4 %<D&m 
M^£rJ?ofcu ndopd InGaAs #Flt*fe 
tK 6 0A»ILTV^o 2 14tt±»*^KI©u 
ndopd InGaAsPit^^o ^yK^t7^ 
SSfil. 15/imlCK^L,TV^o fifliO. 2/im 
t LTV^£ 0 ^±^2 1 6 ^7jk-i-J£mmfrmi$,<OffitiSiX* 

[0 0 8 7] EJLtfcl* Unfile «t£JIf*0^ y Tffi * 

K*5V^T^y 70il^, 3lo»5a*«*2 1 5 1:JBE 
m&&mt$Z2 16t^ «-^t4^PLTt^^\ «? 

[0 0 8 8] *fc, ^:«^(C^V^rf^ N *-^2 18^ 
»#l:<i^^y7i:6oTV^5o L^L, fcdrxJl 

K-t 0 >^^Jfei-wir^J:^m^-2 1 7«]«t5C^ 
t^T#gT-fc5o r©l*l4, NftlJtcifiV^/<y 71, 
i&< LT, ##Ftcm^2 1 7^ftjjg$tlS<t5o 
[0 0 8 9] g 6 H^^iJ 

6o Bi 5tffl^tffitti^l:o^tRWt5o 
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{0 0 9 0] 015*. 222 iZTfk Lfc^fPCMSJf 
Sr^Lri/^-5 0 2 2 IfiB e^K- fc^^^HfcJfe^f-f 

6 0 SttJl(7)«^cfl, 2 3 7|OTLfc5loS9I*Ofi 
«i 2 3 8<OBE*ffi*^«*(6^^ixa o *t\ 23 7 
<03lo»5a*«H(c0«J«fcoV^TRWi-5. 22 ltd 
Tjklstcytlf'C K*±IC, ST, 2 2 3}OTtu n d o p 
d I nGaAslC±5#FSr8 0AMLT^5 o - 

1. l%-efc5o i^T, 2 2 4|:iLt/<y7l« 10 
i&TSo r. (DM 2 2 4(tundopd InGaAsP 
l-iO«lfi8Six-C*5 0, B»fjL6 0A-Cfc5. S**tt 
JE*fiS3*§:0. 2%£rJD;iT^6 0 r<£>_Lie:, 2 2 5C 
^i"#FSrSif-t"^o undopd I nGaAsCi 

t>«/S£;ft/C*3!9, BWttl 0 0 At?*>6. 3lo3S9m 
^fifi 1 . 1 %t?S>5o IKV^T , y 71 2 2 6 4-80 

-5c -CD±^ S 2 2 7C/Ttundopd InGaA 
s^F&l 2 0 A«fifc1-5 0 3lo»0Si**ttl. l 

^Tfc^o 2 2 3. 2 2 5, 2 2 7^Lfc#F^*SS: 

3, 2 2 5. 2 2 7^£3*lj^g/ c £i9^ l/ ^ JEKS« 
*«J«-Ctt % 2 2 4, 2 2 6<Ds<])Tm&$£X- 

i#i:<v^ty72 3 6(D«*tsi 

[0 0 9 1 ] Ell 505lo»5ffi*«*2 3 7 fcjSV^T 

^yr^«srp*«aji*9-efc*aj»< l feasts. 30 

2.3 6^1£ifcE«^NS^m^ L 2 3 5 KJfc^lfcKWS^ 
(DKl^LT, NM<Dm^r\*mi 5 <D 2 3 5 
tt»**te«**Jx5©-e, fcJMtttcttPMfcifiv^F 

^5<E>T-*>£ 0 w 5lo»!9^*.ffi«2 3 7T*CO 

##F2 2 3. 2 2 5, 2 2 70flJ#SrW*i-*r t*S 40 

[0 0 9 2] g^T, TE*- K«:»4i-*ffiB«*S 
SI2 3 8 0«/£l£O^TfBi£T5o 2 2 7 (C^ Lfc?| 

oI91^F(7)±(:, 2 2 8^*Lfc5lo«9ffi**S 
ttffl*2 3 7 £EEffi£*&tt«K2 3 8 5 U 

T&T&ffcth* mmtu ndopd I n G a A s PT* 

fcO, f*lliooAt'fc5 0 2 2 9(:^f 

0 . 8 %<&JE*gM*& Aftfc undopd InGaA 
s P £ 5 0 AMf§ 0 2 3 0 fcs< V TM<D u n d o p 
d I nGaAsPT*!?, I*liA^TV^V^ 50 
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f*6 0 A-efc5o jBSv^T, 0. 8%<0ffil§S*.Sr7Jxfc 
231C0undopd InGaAs P#F£6 OAf 
J*i-S. /^U 71 2 3 2 (DMfj; 2 3 2 if ^^>*^u 
ndopd InGaAsP SrfflV^T^ 9 , 8 0 

Atftot^s. 2 3 3fio. s%<Dm.m^^notz. 

undopd InGaAsP #F"C£> 9 . 7 0 A8IS 
LTV^5 0 2 3 4 fi±ffl3t^f-f KlffcSu ndopd 
InGaAsPltfcSo Blfff* 0 . 2/zmRTV^ 
5 0 2 3 8 IC*TfflNKe*««0*J*^*>*« 

[0 0 9 3] JM±^bfc^tC, ffittSl*JtfV<y TttSrffl 
• U £ < V ^ 3r -y- !J7, ::t(^-/U2 3 6 

joV^T/<y T 3lo»9ffi*««2 3 7 irflEJBS 

;fUe tePS^ £ *Li\ P {N*> <b NffiiJ tdig^to ^SittJ: 
7i/^otl/^^\ fci*.tf, i4^M'J(^L/:i 

te, ^<y 7Jfcii#FIi:pi^ K-t'ymt: t 
[0 0 9 4] fc r ^>r% ±B***«-t?tt*tcfllift3EP 

5o Sfc* iiCDFBU-fttt^L^ -tbi- 
O^Tk DFB fffcffife-f^WSWai (DBR) 

[0 0 9 5] gg TgllfeflU 

WrHteiai (a) ^*i-t^iiaCT*fcS 0 **J6OTT 

[0 0 9 6] K=¥-y y>^«SSia-C*>SH l 6£/Bv^ 
T, ^tt«i^cD«^tc:ov>Tl^0^i-^ o Hl6if>, 32 

1 KT^^f^mtmm^^^^X^^o 3 2 2ttBe 
^H'-tV^ntWKiffl«tfc^ Ell (a) 

Ki2tftat6. SttS3C0«^(i, 3 

2 3(OT:tyc?|o5i^l^S«^ 3 2 4 0^31^^11 
*fc:#atfL5o *"f, §lo»0S*<75««c3 2 3 0«J« 
tCoVNTlftKi-So K13 2 2±(-, 3 1 

1 [Z7jkiry> K— nG a A s tcJ:5^F?r 1 2 0 A 
jS;ftUTV^5o ro?l=F3 l 1 tt3lo«0S*S:AixT 

fc^y T«S:»fiR-t-So :©^y7i3i4fi;yK- 

^I nGa As P J; «9 tS^Sc * ttT*3 <9 , BtWtt 1 0 0 
A-cfcS. m^Sfiffi^Si^-^o. 2%^iD^TV^-C, 
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[0 0 9 7] Z(D±{Z^ 3 12l:*t#FtMt5. 
/ > K-^I nGaAsCi 9 #l$;£ft-C:k «9 , JBIffifi 

^r s /<y7KiooA»*Lt^5. iitt^yr 

■ SM-C/TLfctOtmttfcfi, rco±^. 313 
fc^iV > I n G a A s CD#F£ 1 2 0 hM&t 

So 5lo»9ai**tto. 6%T'fe>5o «±^3 2 3(C 
*l-fc3lo»5ffi*fiB«o*j5g-c?fc5 0 3 11, 3 1 
2, 3 1 3fc*Lfc#F(^5|o3B9^*SraE{k:*-&5 

(1- 2%, 0. 9%, 0. 6%) Ci5, &#F 10 

T\ ^tl^tKDWFZ 11, 3 12, 3 1 3te£5flJ# 

[0 0 9 8] il7ft LfcfeO-CfcS. 

--T^^#Ffcr± <K El 70 3 2 8 5 
TM^mi 5 0 0nra^f) 1 5 5 0 nmiI«D 

*s ff tmm*wk -e * s «kc * o fc. 20 

[0 0 9 9] (Hi 6<&3|o5K0S*flH«3 2 3 fc*5V^T 
M(Dm*tett'<tt:&&)m< % Nfli|^lf|j:|il 6031 

J f*ffi©WE»j|36S|fc 5 £ < < ft 5 % V TCDfflZ&bb 
a s JB<ft* 0 iot, ^<^*#ft#F (o£9 x /<v 

Ui*««3 2 3TO##F3l 1, 3 12. 3 1 3 CO 
*l»SMMfrJ-5 C JE*«T?fai3f«&— «>*]»«: 

9^*ffi*Slc3 2 3 fcljo^T, S**o*:###Fa s Pttl 
[0100] ::t\ 311, 312. 313 C9#F(C 

1. 0%O#FT1t 3lo»9S*#F^C>*^i"ST 
E-e- K<Z>*iJf#fc°-^E;TM^E~ KO*J#tf— ^ '«fc 5 t 



) ftmW- 11-8442 

28 

n m<D^t ftoTV^ 0 

[0 10 1] SV^ TE^K^it^IMffitt 

13*>±fc:, §lo!I9fi*^«K3 2 3 £«2*&tt 
ffi«3 2 4 Sr»*f5^y7 3 1 7 &A« 
/ > K— ^ I n G a A s PT'fc 9 , ff^fi 15 0 Atfc 

5 0 r<^±fc, 3i5i:^tiI^;yK-yinG 

aAs^6nmMtSo i^t, 3 16t*t^!/r 
itfcS / V K- / I n G a A s P ^Mt 5 D ^tUC 
teM^teA*LTWjr< X, »Sttl 0 0 AT*fc5o #F 
3 1 5f*[^ — (Dh<D* 3f^lU TJf 3 1 6 ttH 
— OtO«r2Jl«JiLfc. 0l±^3 2 4(OTtil^i 

[0102] r. <D*iai*iS<4Ji^»3t**tt 1 5 0 0 n 
mSrf^t It, *J»0«f3c*&— ft«tt#9 2 0 n ml* 

S*ffi«3 2 3*c<fc i9^^-T5TE-e- KWWtKJ: <9 

9fcj£;<ft!9, il7^)3 2 7^Ttf^ TE^-K 
fix «1 5 0 0 n mrt>?> 1550nm^50n mCO&fl: 

[0 10 3] r^#««!*«r*Lfc«7*ll|«rou-1f 
OW»*ffittJBlltie«^KWLfcii9^fc*o £*-ttft 

JE«F«te*5V^T«ff«&— ft^3t*U— IfftifO**** 

[0 10 4] St4^^^^*^^ftb^5#Ffi?l 
o»0S*lc:l8ofcri:Tli4<, EE*Ba*#F"et> J: 

[0105] g 8 mmm 

[0106] |18 SrfflV^TffittJS 3 3 <D«fi5UCO^T 

*T-ft<. ffi*Bffi*^■*^c^l£>:LT^Tftorv^5^*cfc 

^^Sttfc*^ KJi**-e*>5. Sft«3 3<Dt#fi)c 
fit, 3 5 3^^Lfc§lo3S9ai^O««i:-3 5 4(DflE« 

[0107] s-f, 3 5 3<D3\^vm&mm<nmmz 

OV^UStS 0 *#>f KI3 2±|C, 3 4 1(C*i-y 
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>Y—-?\ nGaAsl:i5#FS:l 3 OA^Sl.T^ 

*f41. l%T-fo5o ttl^T, 3 4 4lC*Lfc^y 71 
Srff^"t-5o ^<£>Jf 3 4 4fiyy K— ^ I n G a A s P 
te<fc 9«j*SiiT*5t). BWfl8 0ATfc5o ^fi*4 
ERISAS: 0. 2%^P;iTV^ 0 w0>±fcl, 3 4 21: 
^t#F^ait^o r^F!3 4 2(j:yyK-yi 

nGaAsia!)«S^tio^ Rfff4 1 3 0 AT*& 
0, 5lo»9S**«:0. 9%T*fcSo 1*^T, 
J§&8 0 A»J*Urv^S„ fl*jft!43 4 4fcS*Lfc'<y 7 10 
il^CTfcSo 3 4 3(OTty>K-7 P I 

nGaAs^F«rl3 0AMt5 o 3lo3B!9^* 
(40. 7%T*fc5o W±j6*3 5 3lC*Lfc3lo»9ffi* 
««tfc5c 3 4 1, 3 4 2, 3 4 3(^Lfc# 

^y^*»*9»*jft**sS6Yb"r5o 4oT, -ttt-eix 

tK TM^-Klil 5 0 0 nm^?)1 5 6 0 nml: 
[0 10 8] [Hi 8 0?|o3Bt)3i^®«3 5 3^£^T 

^*<z>;*:# &5*F£ p snif o ices Lfcis 

[0109] ^v>x. te^- KSr»^i-*ffi«a*ffi 
I4JB3 5 4^)flt^;^^:■ov^rE5^i-5o 3 4 3 fc^L/c^l 
oKf9fI*#F<£>_bfc:, 3 4 5 Kl^Lfc5lo3I9a^W§ 
tt®iS3 5 3 £JGEffiS*f£ttffl«3 5 4 y 
TSr?FMi-5o *iJ*(4y > K— ^1 n G a A s Ptfc 
9. J5^f4l 0 0 A-TfoSo r.COJitC, 3 4 6DTt 
0. 6 %©Eii*8rA*tfc / y K-^ I n G a A s P 30 
(D#FS:5.nmMt5o 3 4 7^!iTlO/yK- 
^ I n G a A s PTfc «9 „ ^^f4A*LT V j^V> 
T, 0. S%(Dj±^m^Athfz3 4 8 coy V K— 7*1 
nGaAsP^F^5nmMt5o ^cO#F3 4 8 
<0±(0^y TJlf4 3 4 7^<y TJlir^^^^V^/^ K 
-yinGaAsP^^Tlo^ 31^f4AtlT^£: 
V\> IC, r CO±^ N 3 4 9-e^tl. l%(D&ffimfr 
«r«pofcy^K— ^1 nGaAs(7)#F^5 nmfIL 
TV>5 0 3 4*4±«fP3fc^f-f Ki-Cfcfiy > K— ^ I nG 
aAsPltkS, RfttO. 2/zmtLt^5 0 B± 40 
*3 5 4^i-BEttS*ffl*<0«*-efc5 0 

fflSixTl^S I n G a A s PtfVO K^r ^ S/^ttAjS* 

(4, 3 4 6©#FjSS*fc^v y^*fi;< , 
*f <45l:ffiV^3 4 8, 3 4 9 ^<yK= 3 rt7 7 P « 
<*5. rcoSm, BE|Ba*iSttJ13 5 4K*5V^Tt, 

SS*«jE3 5 4<DmtiUZJL9, TE^e-KlpJft^-ft 50 
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£tlZ>&&m$ite. 81 4 8 0 run^b 1 5 5 0 nmt 
7 0 nm<Dj£1$1$tiZ$&Z> 0 

[0 110] sfcllJfeW-fe^T, TE^-KfcitfTM 

i4, 1 5 0 0 nmfrb l 5 5 0 nmi:ft50nm^:4 
5 0 f:/:U J£«6Bfc*J»S:«FO#FdSfcoTt. b# 
VMfittiSfC^TTE* — KflJjlfciWTM^- KfU# 

v\, **«6W-ett. 3lo»flai*«#3 5 3*3«fc 

t5JE*Si*fll*3 5 4 £ t>fcl#F#fi3Jii LTl^ 
#F3»f4rn^pg5fccOT*f4*V\ 
[Olli] ft N #HK0!IK:*5V^-T\ §Io5S9^«« 
3 5 3^**-^ y 7^*S£*LT< SP«»Ciff< JB* 

^Migc 3 5 4 3ftS^**-r y T«MMBfc*J«*ixTV^Tfc J: 
V\, *IS*0ij0>;*:»4 % #S*ffl« (5lo»9S*. BE 
SSS*««*3 5 3 % 3 5 4) fc*3l^t\ M^t!iT(D 

[0 112] TE^t- K/TM^e- KO-^l!9lfex.^ffif4 

mmmtwusn-vibz. ^mmm^^^xa, pis 

K3f* *:/©J£^#FS:Rtta. 

[0 113] KJitftW §lo«9S*Offi«*3 

t5l)(:#F^i^txlo^y K=¥* vrt<r>iu\^ 
#FSrP{l"J(ciBgi-5r tfcij: 0. »7lMJ^L 
TTMf — K^iOTE^e- K^*"J»^l1»JKft«SiaSr± 

[0114] » 9 mmm 

Ml 9, 0 2 OSrfflV^T*36W<7)^9(^*Jfe0»JS:^i-o 

»3B*«««r»lit5ii:ft<, ^yK^ty^fiv^ 

S&^eiR^SrSJMUaffi^JIS^ J: 9 TE^ K/TM 

[0115] If 0^ft:*figf4l2 7 {C^ Lfcii 9 Tfc 
5 0 **J6WIT^4, 9, 7 lld^/CLfc««tf>l' 

— if^ ^#SD 2(41. 5/im«<, ®@70tC 

*tJCbfc«l*<0^ h7^/*SD 1 (43. 0/im^JE<L 

fco 

[0116] 119 Srffl^T, 6 3 ^Stt«<^«ri£^o 
^7 N JB8Wfi«UK*5V^Tf4, ?lo^I«9 

*U»*:»bS*5wi:*stB*, TE^- K/TM*- K 
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Tfl N TM^E— KtTE^- KOflJ#fttt/h*< > 

(0 1 1 7] 01 9K*3^T\ 3 8 6tt«Jl*[RjSr*L 10 
TV^ D 6 2liT»*^Ki-Cfc?, Si K-yin 
Ga As Pte±9«j*$tLT^5o ^tUTM^lx 

10 1 7 cm" 3 t\fj(i0. 2^ mTfcS, 

f-aJi^ttS^FSrlilife^So 3 7 5li;>K-^I 
nGaAsO#Ptflll4 0A-Ck!), EHIS*** 0 . 
8%AoT^5o 3 7 8«/<!j7ltfc^ -/VK— ^ 
InGaAsP^100AilUt^ fl M«^*fl 0 . 

0% (il^) ffcSo 3 7 6 li i i o Affcoy > K— 

/InGaAs^Ft 0. 4 %<£>3I o« 9 S^tf s A 

oti/^o ^co^ s /<yri3 7 8tra«^y7S:a 20 

JH"5 0 3 7 7(j;Ml^/yK-7 P I nGaAs# 
FT\ «g/?(l 4 OAtfcO M^fiflO. 6%T-fcS 0 3 
7 8 y TJi-Cfc*. 3 7 9 ll s Sft»«**CD*IJ» 
Sr|»Cr i*lWKE»fi*#P3 7 7 £H«<0*j*fc 
LTl^5#FJB-Cfc5o 3 8 OfU&ai*/ > K— ^ I n 
G a A s Ps<D TfBX 10 0 AcOjRff "Cfc 0 , K=¥ 
t^Mttl. 18/im^bttfc5. 3 8 1lt 
1 1 0 A*<D§|o«9S*G>/ V K— :/! nGa As# 
FT*fc!9, 3^*111. 0%T*fc<5 o i^V^T. 3 8 0li 
'<!J7Ji-Ck5. 3 8 2(1, 4 0 Aff^BEttS*/ > K 30 
— "7" I n G a A s #FT?fc 9 > 3^4(1 0 . 5 %T*S> 
5o 3 8 0(1/ > K— y" I n G a A s P s< V 7ft 1 0 

oA(ofltj»"c*>5 0 3 8 3 n N 1 1 o Am<o3\^my>m 

fr(D nGaAs #FT*fc f9 . ^^4(1 1 . 

2%-e£>5 0 6 4fiB e Zfl nG a A s P<D±M% 

3co^-efc6o 

[0 118] tetjUEffll^ffiV^— A- 3 8 4^ffilJ N o£ 19 
PM3t^-T Kg 6 4«fc^> K^r> yy<Dfe\,^W&J& 

TV^ 0 ^O^m, TE^ K*W#t TM^- Kfi]#«: 

F£ttffcS<D*SV^^ y T 3 8 4 CD^®MJl«-lH*:/c 
Mil Rfca^fciiO-CfcS^ JEic»flTi-tb«*^ 

t5t^ ^> K^^^^O$fe^#FcofiJ#^if^L, JE 
^#Fo*iJ#d*rjh^iI^{*< r ttt^pT*6t?*>So 50 



) ftfflWl 1-8442 

32 

fc*«iK*»t?*)5, tot, fe&tic«:COMv^=^-r y 

gt^6o ft, «i^)ffitti6 3«tll ±I-TM 
^~ K©W»«r**i-59lo»0a5*fl5#F«r3Ji, T 

[0119] 02OH _bfE<£>#FS:ffl<^fc: !f K*3 
ttSTE^— KfetffTM*- Y*<DmWA^X&>Z> 0 EE 
*H^#FSr4ii^U #F^^^fiSr0. 8 
0. 5%£-T?2E;ifc££te:J:0. TE^e— K*J»3 9 0 

cD^gc(l*&ft»C#0\ 1 5 0 0 nmfrh 1 5 5 0 n 
mJt«of: e TM^- K*U#3 8 9 KBBLTH 5 
0nmIS^8«ft^tt^o ^(DfSVtm 63© 
*H*tt, ±3SLfc«lte % SifiJrfittTM^-Ki 

^< 4otv^rtM*t*fc5 B 

[0120] **OB»*j£tt 
»3H*«|otoiRli:T*)5 0 *Wrifef4, SttJi^ 

[0121] mi ommm 

m2 i&m^x*ftw<Dfni ocDmmm^^^xmmi- 
z> 0 ±i£ffii&temi o^TF-tiiCDbmcxtbZo 
[0122] m 2 1 &m^^xm±m 113 ^>mi:o^ 
tait^o ^o*ni«ow»f*, sttii^pa?F««b 

j£<!S:^Lfc^;icfe^ e 02 1t, 4 3 2 (^Lfc^EP 

titiyttfj K»«*-e*>*. 1 3<o#j*tt, 4 

3 4lc^Lfc§lo3S!9^*^*Si: 4 3 3 ©J±?g^^c7) 
[0 12 3] TE^ K*U#fc«£-r*EEftS*«tt« 

4 3 3<^)«J*l^ov^TEifii-5. if, 4 2 i (c^-r 

0. 8 %(OE«l^^Atlfc / > I n G a A s P 

S:4nmMt5o 4 2 2IJ^y7iOBe K-^I n 
GaAsPtfcl 3i^dAttTV^^V\ SWilOO 
Atfc^ 0 ft^t, 1. 0%^JEJ»lai*SrAttfc4 2 3 
K— I nGaAs PCD#F£*4 nmMt^o 
^0±(D^y7l(l 4 2 2 (t^JbkfcV^B e K— 7 I 
nGaAsP?rffll^^ M^fiAttTV ^ftV\ 4 2 
4 111. 2%(7)E8lMSof:yyK-7 P InGaA 
sP^Ftfc^ 4nmifLtV^o 4 2 5(1. 4 
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3 3<Dj£mm^m$it a 3 4 <d3\^^<q m^m^^m 

t^Be K-^I nG a A s Ps<}) 7jf T'fcSo ^J¥f4 
10 0AtLTV>5, H±^4 3 3C/TtEiM« 
<0«/*T-fc5 o n (^JEffi^SttJi 4 3 3fcj; 19 TE^t 
- K*J»*s*e— YbS*t5jft*««f4H2 204 4 61:* 
*?J 1 4 6 0 nm^b 1 5 4 0nmi:80 nmO 
S c 

[0 12 4] i^T, 4 3 4Ogio»0ai*«#©«W£ 
^O^T|ft0J-T^ o 4 2 5<7V<y 7il±tC s £f\ 4 2 
6 (C^i-y > K— ^ I n G a A s MJ: S^FS* 1 3 0 A 10 
/&*LT^S 0 r£)#F4 2 6f±§|oM9S*SrA^T 
£5 9, ^fifll. 0%Tfc5 o l^t, 4 2 7(OtL 
fc'<l)Tm&Ml$t'tZ>o :^i4 2 7(j:Be K-^In 
Ga As PldJ:0«j«StL-C*5 5, RVM: 1 0 OAtfc 

4 2 8K^i-#F£«Jg-t-5 0 ^4 2 8(i;yK 

-^1 nGaAs(a«5M*ilt^^ RVtt 1 3 0 
AT-feS, §lo«9^4fio. 8%-Cfc£> 0 «VvT\ 
^y7itlOOA»fi8LTV^ a M(i4 2 7 (OtL 
fct^irl^c-efcSo -<£>_bt^ 4 2 9 {CTFlry > K— 20 
^InGaAs^F^noAMt^c 5lo36t)^ 
■^Sf40. 6%"C*>5 0 ^±3654 3 4JC*Lfc3lo3B5 
3l^ffl«^tS^T"feS 0 4 2 6, 4 2 8, 4 2 9 L 

■P*UB#FK:J:SfiJ# (±CTM^-K) ri*fi&!9-& 

S 0 ^tfflV^F4 2 6, 4 2 8. 4 2 9f:iJ:*9, 
i2 2^4 4 5(OT:tJ:5(^ TM^- Ktt 1 4 7 0 n 
m^bl 5 5 0 nmlzmvm&b— fcflJ»*q»«T?# 5 30 

[0125] 121 tC&^T, fSttif CD/^ y 7 MPS! K 
cOL^V^m^-4 3 OS:fiJfflLTffitt»<75fiJJ»^*9— fkS: 

[0126] 121 <OjE«|3i*«S«4 3 3 M^^T^V 
K*¥+3/7V>j£^ (M^*cO/h£/£) ^F^NilSi 40 

S£ K-fc 0 V^U7tS't4/i^^V^TV^ScD-e^— A-4 3 
Ittt4<t : f4 3 0t*5) 

K<fc«9, J£*«"C<0?|J#^*S— ^kSrHS tOTfca, {£ 
M, L#i^ffitti5K*5^TTE^E— K*IJW*5<tt^TM-=E- 

#F(^fT<CoTfc <fcV\ 12 1^^V^T, 4 50 



3 4O>3lo»0Si*«I«fc:ttB e £r K— tT^*-^ 4 
3 3 <DfiE«taS*««tf>*fc. K-t'^LT, TE^~K 

[0127] B2 ionjKw^nf^»iB4iiifefify^ia«i 

ffiilBS*«*^»V^T*J»*— ^«SrJ£<i-S», #F 

[0128] K±o«^Tt>, in i 2 {z^-rm^s ±ib 

Stt/l£*iI^t4JI t LTT u- tf sr«ms-e# S G 

7 U— U— if m 2 2 CO 4 4 7 M^1"J: 5 K 8 $?<£>S 

[0129] m 1 1 gfrgi! 

>^<o»Jffli{e:JDx.ei4Jirt^^ y T r. t M 

ftbfctOt?fcSo 02 3*fflV^T*lll6^l^^ffi^4S^ 
WfiWdol^TKK-*-*. 12 2 3«S14Jlftiao*S:ffi*: 

«J*(4I2 4 i(p|C-efeSo 

[0130] 123^, 502 fd^ bfc^fflf48WI*fi] 
^Lt^5o 5 0 U4B K— t°>^^tbfc5t^ 

KSffl«-e, H4 4 , -eii3 2l:ftSt5. 

5 1 5fc*bfc3|o«0S*O««i: 5 1 6<©JE*I 

[0131] §|o«!9ai*ffi«5 1 50>*riMCOV^« 
Mt5 0 5 0 l(C^bfc3t^-r KS±M, *i\ 503 
K^i"/ > 7* I n G a A s <tS#F4r 13 5 A^!c 
ILTl^o r r^)#F5 0 3(451 o?g 19 3I^SrAixT 
?|o5S^)M^*f4 1 . l%T-fcSo 5 0 

4(OTt^y7l^Mt?)o :^)l5 0 4fj:/yK 
— r^I nG a A s P «t ?) jxT*5 19 , flIJ¥t4 1 0 

0 A"C& <9 , K=¥-y s^jftitt 1 - 2 0m mtc— & 

-rs«^is:^LTv^ 0 ^^#f4m*im^^o. 2 

%^*P^TV^So rcO±tC, 5 0 5lOTf#F^ait 
S 0 y>K-^InGaAsi:i5ifiK$iXt*30, R 
J¥f41 3 5 A-efcSo §lo?i!9^**40. 8%T*fe 
So 715 0 6Srl 0 0 A^J5SLT^So 

mm*. s<DTm5 0 4j:^^K^-t^7 p ^< lt 

JCL-^So SW10 0Atfe5o rco±tc, 50 7 
JC^i-y is Y—Zf I n G a A s (7)#F^ 13 5 hj&ffclr 
So ?lo^i«9^^if4 0. 6 5%-efeSo «±^5 15 
^Lfc§lo3S«9S^ffi4SE0«dcr*fcS 0 5 0 4, 5 0 

<OfltteLte<i^P«fc«<i-Sri:teJ:0, J:»9^^S: 
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<^y/5 i 8«:*— tegttJiteifti»"e**. io 

T\ -tn-fiXO#F 5 0 3 , 5 0 5, 5 0 7kZ£Z>W& 

[oi3 2] j^t, te*— K*j#«:»*i-affiiBa 

*Sf£Jf 5 16 ^^^o^Tfe^1-^o 5 0 7 \Ctf L 
fc9lo«9S*#F<Z>±fclv 5 0 8fc*Lfc5lo«5a! 

5 l 5 ^Eil^Stt««5 l 6 a 
'<})Tt:tetit-+Z> 0 »J*tty > K-^ I nGaAsPt* 

fc9, SWiooAtfcSo ^yK^t^^SIli 10 

1. 1 5 /imC^f LtV^5 0 r£D±td, 5 0 9|OTf 
0. 8 %©Efi*Sr Ailfc / y K-^ I n G a A s P 
0#F5:4nmMt5o 5 10 f3>^ y TM<D J > K- 
/InGaAsPffcl ^^^AttT^^V\ ^> K 

5 D j^T, 1. 0%<DJ£mm.&&\<^tltz5 ll(D/> 
K-/ I n G a A s P ^F^r 4 n mMt5 0 r cD# 

F 5 1 1 <D±(Ds< ]) TM 5 1 2(j:yy K— ~? I n G a A 
sPSrffl^T*3 9s ffi*ttA*LTV^*l/\ ^VK^y 

y^Sfil. 1 5 /4mK*t^i-5«^K3tLTV^S 0 5 20 
13(11. 2%OJBEiB3|*Sr«Pofcy V K— ^ I nGa 

AsP#FT-fc9, 4nmiilt^5o 5 1 4 tt_h«B 

3fe^-T YM<0;> K-^I n G a A s PttfcSo ^> 

0. 2//m^U^^ 0 ^5 1 6(OTtEil^i 

[0i3 3]M:^Ui^ iSttlrt^yrKS 

i 8 -r^r t^x 9, ^-y^yr^St 

fc*5V^<yTOil5SSr H 5lo5»0S*«*5 1 5 fcJE 
*§^*«5 1 6 tX\ &*&SL\Z.fSm\^X\*^Z>'&, ¥f 

t><fc</\> W*ff, 5 0 8 tC^Lfc^y 7<7}i«£«:Tff T 
[0 13 4] ^m^iS^Xi^ Tfr—jU 5 18^ 

£fcpjiiB-cfc5 0 ro^pfi, NW-ifiv^yr 40 

<t5 0 

[0135] tl2|lt 



9 1 l H16ffi|-ett/< y Tcoffi * Sr*J»i"S r. £ J: 9 s 
***«|-ctt, iSfttirt^A y 7©f * *. 5 1 1 

5o 50 
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[0136] IH 2 4 ^ , 522 Lfe^PP^a**^ 
^/TLT^^ 0 5 2 1 «Be^K-t°y^^ixfc7tM 
KIMt?, H4f-Ctt*^Ki3 2K«St5. S 
ttJi<0«rictt, 5 3 7fc*Ut3lo»9 5i*0«#i: 5 
3 8 0ffiJHiS*o«g*tc:^^ix5o if, 5 3 7<£>3lo 
KOS^fflttoWfifcfco^TKKi- 5. 5 2li:*Ufc 
*^-f KJi-kfc* 5 2 3l:^fyvK-7 P InG 

aAs{a^#F^i3 0AMlti^o ::^F 
5 2 3tt9lo3B0ai*SrAixT*5 9, Si**ttl. 0% 
-CfcSo K^t, 5 2 41^Lt^y7l^Mt5 0 
:©I5 2 4 ft/ >K— 7*1 nGa As P £ 9 /& £ 

0. 2%*P;iTV^o r^±iC N 5 2 5 (d^-f #F?rffi 
H-r^o /yF-^InGaAsCiOMJtlt^ 
9, BOTttl 3 0 A"C*So '5lo«9S**ttO. 8% 
-CfcSo J^T. TJf 5 2 6 £8 0 AjgfKLTV^ 
5 0 Mtt 5 2 4 Iot t © i: 1^ i:"CS>5„ :ol 
M N 5 2 7 HL^HV V K— y I n G a A s <7}#F£ 1 3 
0AMt5o 5lo»9 3l**fiO. 6%T*fcS 0 Ek± 
d«5 3 7fc*Lfc3lo«!9 5B*«*<0«J«-CfcS 0 5 2 
3, 5 2 5. 5 2 7tC^L/c5*F<OM^*£^b£^5 
^F^yK^t^^S/^MSfi 
#aE{bi-5o <toT, Wm^F5 2 3, 5 2 5. 

5 2 7f;iJ;3fiJ#^^J;<fi^9^i\ j£tt*fl?«tc: 
2 4, 5 2 6<Ds<V 7fi«:|E^5: <tKJ;9, ®J#l£< 
[0 13 7] El 2 4C05lo^9^^ffl«c5 3 7 K:*3l^T 

5 3 7W§#F5 2 3, 5 2 5, 5 2 7 (DflJ^^rlUg 

i- 5 r t . jE«*#*-e«iafJe— o3W»*r#5 r 

[0 1 3 8] j^V>T, TE^K^.4t5Eil^ 
ttJB5 3 80«ritfcoV^IB3*i-5 0 5 2 7 
o56 9^*#F<£>-fc:^ 5 2 8 ^Lfc5lo§6 9^WS 
*£««5 3 7 i:JE«S*Sttffi«5 3 8 S'«'y 
75 2 8 t»J*i-4o fflJ&te/ > K— ^ I n G a A s P 
f^fil OOAtfcSo c\(D±\z y 5 2 9l:i 
i" 0 . 2 %<DJEB«*Sr Atl/c / > K— ^ I n G a A s 
S:4nmMt§o 5 3 0B^y7i©/yK-^In 
GaAsPffc?, IMAjXt^^V> 0 J?W6 0A 
T^fe^o ^tV^T, 0. 4%<D!±M^.fy%:Atlti 5 3 1 CD 
7 ^ K— ^ I n G a A s P#F£4 nmMtS, 
Til 5 3 2 0&jfttt5 3 2 V K ^ I n 

GaAsPSrffl^TfcD, fWS8 OAtftoT^S, 
5 3 3li0. 6%^EE«jai*Sr«fo^y V K-^I nG 
aAsPjfFtfc^ 4nmailTV^ 0 5 3 4 ttJb 

Kitfc^/yK-ri nGa As Pftfc 
5o BtffttO. 2Mm^U^5o y±^5 3 8(OTf 
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[0139] EJUi* L-fcfilU:* ffittJBrttfV* V 7 *ISr»J 
»U «Me*ixfc<v^+y7\ nt*(W-;u5 3 6 

&3o 

[0 14 0] ft, ^^J£^iJ(Cio^T^<y TCOr|iM^ s §| 0 
»9S*«*K5 3 7 tJE3BjS*«*5 3 8 fc-C, ^^34 

[oi4i] gg i 3 mmm 

ttHl (a) K^Lfcii!9-eS>5o 
[0 14 2] ^^K=¥-Y2yPTPIS»BI'C«>*H2 5«r/H^ 

i25f N 6 2 1 fc*Ufc^EPttttJi*|Rl*:*LTV^ 
So 6 2 2(iB K-tV^^tlt*^ KI«I«T 
*>0, Hi (a) *T?f±3t^ K«2fc*BSi-S 0 ^tt 
Jf 3 6 2 3(C^b^5lo5S9ai*<Offl«ci: 6 

Hi* 6 2 3^«figlCOV^lftWi-Sc K16 2 2 

, 6 11 {CTjk-f/ V K— ^ I n G a A s \Z£ 30 
£#F£r 9 0 AiSfi: LTi/^o :^)#F6 1 1 W:3|o3B 

T, 6 14C*Lfc^y7iSr«J*t5. rtfv^TJf 
6 14{j:yy K— ^ I n G a A s Ptcj: «9«^^nTjo 
9, Btffl7 0A-e*5. S**ttffi*S*Sr0. 2% 

[0143] r^jitc, 6 i 2ic^-r#F^WJi-rSo 

:^F6 1 2 ft/ 7*1 nGaAsia^MJ 40 

tti. 0%-efc* o tti^r, ^yri^7oAMLt 

y 71 6 1 4 Tvt L fc t i H CTfc 
So ^^±(C N 6 13IC/7t;yK-7'InGaAsO 
#Ftl 10A»j4t5. ^^>3lo»0ffi**ttl. 0 
%T*fc£ 0 KJL±j6S6 2 3idiSLfc3lo9B0ai*ffl*©«l 

[0144102611 r(0e*feffi«K:J; 

Lfct^-efcio 0 2 6-©ratttt*iJ»Sr* 
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^^F6 1 1 i*#^#F6 1 2SrB*g^LT^i"5 
<b J: *9 . E 2 6 6 2 8 "CStfil^TM*- 

*tB«^JE^ofc 0 roil**, 02 6C* 
f «t 0 \Z % TM^e- Ktt 1 4 8 0 n md><b 1 5 2 0 n m 

[0 14 5] 0 2 5<75§|o3if9S*ffi*6 2 3 »C*3^ 

-<i£$£lft® < , NM<Dm^ltm 2 5 (75 6 1 8 tC^-^td 
^tti4ftl:«^n^^l:^LT, tJ>— ;i/6 1 9 cote 

* V T<DfflC&#>&m< w «*«Sfev^#F 

^ P *iSi^E)«lxr«fiS £ ^£ £ Lfc: < 
<4*i:#jtb*LS - tot, ffi5feW^U#^^^i:-r 
5#FttP«J^^-TS«^LTl/^5o rtf^S. HI 2 
6 Ht)^Ltff(^ 5lo«9ai*fi*6 2 3tO##F 

611, 612, 6i 3^>*ij#Srwnii-*r. £a*-c#. 
^SS^«^F^ii^i-4t^MJS*i-tLJii:v\ r 

[0146] 611, 612, 61 3(7)#Ft- 

!)l^tl. 0%co#FT*{^, 3lo«9S*#Fa>fe» 
4t^TE^- KO*iJ#b°— ^liTM^t- KO^iJ#fc°— 
^ tO fcffl«*«^*0, L*v^#ifio*«tftAtttll 
■e*^2 0 nmOitiotl/^c 

[0 14 7]i^T, TE^-K^tl)«l^tt 
J16 2 4(0«fi£^ol^TfEa*i-5o 5t"f. ^|o^I«93i^ 
#F6 13(OiC 5lo«9S*ffitt«*6 2 3 
**SH4«*6 2 4i»«t4^y7 6 1 7 5rMt5o 
^1 nGa As P"C&9, 1 0 0 

AtfeSo ^<d±\z^ 6 i 5(OTfti^coyy K-T' 

InGaAs?r6n mj^^-f So )0EV^T > 6 16 
^y/ltfc^yy K-^ 5 I nGa As P^Mt5 0 

#F6 1 5f^P— OtO*3l«I L v ^<yrji6 1 6 
^fWl-COt^§r2/i^JlL/Co W_h^ 6 2 4 |C^-r^3l 

[0148] r 0«tg|*S14JiO»*aS*tt 1 5 0 0 n 
mSrtii: LT, TE^- K*iJ»Ot 2 

t, 5lo3S9 3l*ffi«6 2 3 let ^)M«TE^- K 
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«#fcfcJ:9«j«S*L6 0 iot, IS*#F6 1 5C 
«fc9»£1-5fiJ#J;9fcJ[£<ft9* 12 606 2 71:* 
"Mil Id, TE^-Kl«1 4 8 0 nm^bl 5 2 0 nm 

[0 14 9] r©«*«fi)tSr*Lfc*llllS«OU— lf<Z) 
3lo»9ffi*©«*li*5V^, 5pJ»<OI3cffJft— ftjg 
J.o«3feW*c«ttJHMi*jttJMBO^^*r»6* 10 

5 r £ ± 9 , «»3asjKSHMBf*K:*5V^TI5ff*&— ft* 

[0 15 0] «K fiHt««*r*ftfo*6#Ff4§|o»5 

!i T^y y K-^NI K-^tfc5: £ 20 
[oi5i] m i 4 jfcwflu 

127, 128 SrfflV^*«WO» 1 4 oHlfi^JSr^ 
"To fU»<Ol*fiiSrH*»^, 3lo$19M^ 

««o*T?ft < JEffiS*ffi«<^SttJB<o®fifcftSr* Afc 

[0152] U- if O^flcflMHi, P - I n P K 

[0153] 127 sta^t, mvtm^mj&^^^xm 

^afe^^X.SrtTftofc^^fcSo 12 7^, 6 5 2 

6 5 3te^Lfc5lo»9^<£>ffitt£; 6 5 4 0JEJfii3l^ 

[0154] tf, 6 5 3cOffl^^^{c:o^Tlft^-r 40 
So 6 3 2l£*Lfc##-<f KJl±fc, If, 64 11:^ 
i-y^K-^I nGa AsfCfcfc^FSrS OAMLt 

fcfcO. 8%"C*>5 0 JBcV^T, 6 4 4tC7r:L/'c/<y TJf£r 
TKjft-TS. r©Ifiy>K-^InGaAsP(Cj:9i 

j&snT*^. (tfiiiooAtfeSo m&&&i±ffim 
^£o. 2%£inx.T^s 0 r<D_bk:, 6 4 2(:^t# 

T*39. Kfftel 2 0 AT:fc9, 3lo»9ffi**ttO. 

8%-cfcs 0 iv^yri^iooAMit^^o so 



) ¥fffl¥- 1 1 -8 4 4 2 

40 

Mfj: 6 4 4 IC/T L/c t O |5] i: t'fo 6o r<£>±^, 6 

4 3 J V K— ? I n G a A s C£>#F£ 10 0 A7F2 
i£1-£o ^lo^^H^fiilO. 8%-CfeSo :W6 5 

[0 15 5] 028(1 fiJ#5>*Sr*bfctO"t?*)5. 
12 8 <D»tttt3flJ#«r* U LTV ^ 

So o 1 2 7 6 4 1, 6 4 2 iCTjk L/t«(Clfe^#F 

££^#F£P«£^5wiJ;iJ:9, iS«ffl«£:ftififH 

r»5ff»— r t tiPBIUk ftofco 
v^c^cj:^ i2806 5 8^tJ:5^^ TM^e 
— Ktt 1 4 8 0 nmfrb 1 5 3 0 n m(£?K 9 JEteB^J 

[0 15 6] 12 7©§|o«9a*fll«6 5 3\CiS\,^T 
*iJ»Sr«3fettlc:»*#FSrPW«a«*9^ia«Lfca 
Sfl ^1 3HJ£^J^*5V^S£-<fcii9"CS>So 

[0 15 7]1^T, TE^t- K«S£-*-SEBB3HStt 
«cOfltfig^oV>TlSS£i-5o 6 4 3 ^Lfc§|o3S9^ 
*#F£>±K: X 6 4 5JC*Lfc3lo«95B*ett««6 

5 3 tmffimts&ffiMie s 4 £#Bti-5^.y T«:jBjS-t- 

So JfiJ«tty > K— Zfl n G a A s PT?fc9 , 1 
5.0AT*)5 o r(D±(C N 6 4 6^t0. 4 %CDj±*S 
^■SrAtbfc/ > K— ^ I n G a A s £ 3 0 A^fifei" 
S 0 6 4 7f4^y7ltfc5;yK-^InGaAsP 
3rffi^T*5 9. ^*f*A*L-CV^V\, JBeV^T, 0. 4% 
<0ffi*ai*«rV\jT,fc 6 4 8 <F>; V K— ^ I nGa As^ 

5 0AMt5 o »:^^7llj:6 4 7 tSEto5)4v>>' 
V 1 n G a A s P SrfflV^T *5 9 , S^ttAjh/T^ 

ftV\ J§6 4 9te0. 4%C0JE^S^^r«Fo^c/ > K— 
7 P InGaAs^40AilLTl^ o 6 3 4li±ffl)t 
#V KJf "CfcS S i K— ^ I n G a A s P/fT^S 0 
ffJiO. 2//miltV^o 6 5 4 iC^M-JBESi 

ffi*«*©*J*-C*>5. r<7)JE«S*S14Ji^±9, T 
E^E~ K^>*U»**&— ft**bS«««*ttBI2 8(D6 5 
9 »1 4 7 0nm^f)l 530nm^60 

n m^S*CS5 0 

[0 15 8] TE^- K*5<tt/TM^~ Y<T>W&i£W& 
1^7 — fcfto"rv^5ffl«^fift5j6Hf*. 1 4 8 0 nm^i^ 
bl 5 3 0 nmt*>j5 0 nm<tftS 0 L# V^flt<tiSI^*3 

TJaLTV^S«ftftifiO#FJi*ri|llDL, f»J# 
05fe#*BmfJJ:v\ *3BK«-Ctt, ?lo?S9^ 

^^J:t> + EE$g^i: t>#F«tt3»i: ttl^^ #F 

v^#Ffc*fc*OJKv^FS:IIIIW»J«U J£«5Hft*U» 

&±^e>«i«iffl^t5 0 #Fa**afcfcs»fra> 

Jc«oSfct^#F t JK— ^i£v^Ffcl»v >r 3 «W(»tt, 
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[0 15 9] ro«*«ril*r*Lfcu-1f«>K«i*ftK: 

JCTE^- KiTM^e- K©B"C^-f y^-^^-C#5 
[01601 115 Hi&ffiJ 10 

HI 2 9 *^T*S59i(BS& l 5 tD*jte0Ulcov>TJftipI-r 
[0161] B 2 9 S^fflv^TS^4■^)«^:^ov^TlftW 

t°>^u i^«»tyria^fc5 0 i i 3 
<Dft&mm<nmm^\,^xmw-tz>o 11129*, 732 

^*L^^PPJiaJi*lBlS:*UTV^5o 1 1 2J3S i 

SttJiOfltafcMu 7 3 4K*Lfc3lo«9S*<©««i: 
7 3 3 ^EE^^^ffl^EtC^^^tb^o 20 
[0162] TE^ K*U»«r»*i-S]BIBS*«ttJi 
7 3 3 ^«^tCO^Tfe^^o tf, 7 2 1 
0. 8 %^)EiI^^A^c y y I n G a A s P 

S:5 0AMt5 o 7 2 2tt^!)7i©Be K-^In 

GaAsPtfci 93M*A*bTv^i\, gcv^t\ 0. 

8%^j±^§3I^^Att/c 7 2 3^yyK-/I nG a A 
sP^FSr7 0A»dct5o ~co±tfv^J TJBfi, 7 

2 2 ir^ifrb^B e K— ^ I n G a A s PSrffl^T:Jo 
^ I*(iAtlt^4^, 7 2 4(i0. 8%^)Eil^ 
^ofcy y K-^ I n G a A s P^FTfc 9 , 6 0 30 
A«J1LTV^ 0 7 2 511 7 3 3 <Dj£ffi 93HHtt£ 7 

3 4 03lo«9S*««Sr^(||i-5B e K-^I nGa 
AsP^!)7«tf*5. RStt2 0 0AtLt^5 o W 

±3457 3 3fc«i-ffiitfi*«i*«>#ri6-e*>5 0 ^<o]±m 

m^ftiVkm 7 3 3 idi «9 . TE*— KflJ#d^— ffc£*L 
5SSf«^@ 3 0 (7) 7 4 6 iC^-tHlt^ ftl 4 8 0n 
mfrb 1540nm£60 n vnCDJjZm^^ife&o 

[0 16 3] l^T, 7 3 4<7)3lo«9 9*1g%tO«J& 
tCOV^TlftPJi-^o 7 2 5CO/<y7f±C *i\ 7 2 
6 y > K-^ I n G a A s I: <t 5 #FS: 8 0 Adc 40 

9, 0%T*fc5o a^t, 7 2 7tC^Lfc 

/<!JTlS:»ftt§ 0 :c0l7 2 7fiBeK-7 P InG 
a A s PIC J; «9fltjS;$iXT*3t) . (WltlOOAt* 

fc, 7 2 8fc*i-#F&««i-5o »F7 2 8li;yK 
-yi n G a A s fc«t 9«*SixT*5 9 , iRfff* 12 0 
AtfcSo 3lo»0ai**ttl. 0%T-fe5 o ttl^T, 
^yrJBSrl 0 oAjfMttv^c ifiEli7 2 7l:*L 
fctoti3i:i?fc5 0 r<z>±fc:, 7 2 9(:^t;yK- so 
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/InGaAs(O#F*100AMt5o 3lo3f93I 
**ttl. 0%tfc5 o £Jl±^7 3 4l^Lfc§|oS9 
S*ffi«0«^-e*>4 0 7 2 6, 7 2 8 fc« Lfc«(C^ 

VMfrF£i£^#F&»»£ia:5;i t\cX 9. 

«w^^y^ffi*ww#6r t^^rsgi^9> js 

::t*ffl^fc#F7 2 6 > 7 2 8CJ;^ Hj 3 0 <£> 7 4 
5 0 (C, TM^-Kl±1 4 7 0 nm^5)15 3 

0 n mf-ffi 9 ft*J»*S*fft-t?# 5«lc4o fco 

[0164] HI 2 9 tC&l^T. i£14JB<7V< y 7(CPS K 

-fy^Lfcifif^ L#v^«t**«rT«f«ri:^*) 
5o Pl^ K-^ymrtlcJ: 9, £<9i£tfc 

Hl^r <t£gfft<h LT^5o r^l, te«*«#-C<& 
[0165] El 2 9 £>JEJNS9*^BfiJc 7 3 3 Klfc^TfUW 

liPM^ K-^y^'^!J7I(0^^o/c/J\ #F 
l:tr4oTUi/\ H2 9fc*5V^T, 7 3 4C03I 

o31DS*«l«^ttB e £ K— tf^^*i* s 7 3 3cO)± 

*>Ji*9Sr3Sc»U fimSEWK"?*);*^ y9->^*rlt3l 

[0 16 6] **JSWO»mi»4||Jji^Ji:R]«-ea> 

[0167] Ji|B^ett»«r*iiJS14« IT7 u 
-t^ftit5rHt^5 0 OT*.tf, Ei30(^747 

[0 16 8] Ml 3MI1 5<ommmX^^ ?|o^S9 

r*t!EV^#F*«J*UTV^6^, i^aotft §| 
o»9S*^*^#Fi:ffi»5i*^*^FS:ffl'&LT 
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[0169] fg 1 6 mmm 

Ao±mKA»rS»BI 1 (a) tc^i-^coi^CTfc 
[0 17 0] /<^K^*!y:/«i£H-C*>*ia3 l £:/8vn io 

2 1 ^^Ufc^HJ«a«*rp]S:*LTV>-5o 8 2 2(j:B 
etf K-tf^^**tfc3t^f>f KJi««"C*>9, HI 
(a) *-Ctt*^f-f K»2teffiai"6. ?£t£Jf3<7)«J& 
te, 8 2 3fc*Ufc3lo»0S*©««i: 8 2 4©fl 

[0 17 1] £i\ 3lo»PSE*©«*8 2 3CDfS/&^ 
OV>TKW1-£ 0 fttfW KI8 2 2_hfc:, £i\ 8 1 1 
C/TfyyK-ri nGaAs(a^#P^l 2 OA^ 

^y7ie^t^ 0 :^y7i8i4ij:yyK-7 

I nGa As P J: «9 $ tLTfe «9 , RJSfS 1 0 OA 
"CfcSo SB**f4ffi*3l*Sr 0 . 2 %§rJnx.-CV^ 0 r 

[0 17 2] r<D±M, 8 i 2^-r#FSrfllSi-^ 0 
/VK-yi nGa A s J; 9 #f £ *XT3o Rff» 
12 0AT*fc5c 3lo»0ffi**tt0. 6%T-fo^>o 30 
vvt\ ^yrJBSr 1 0 0 AJKjftUTV^S. r<75«fiKtt^< 
y 718 1 4T^Lfcfc<^£|^C"t?fc£ 0 C(D±tC x 8 
1 3 Kl*iV > K— ^ I n G a A s CD#F£r 12 0 A® 

3^*Ufc5|o3B0ffi*tB«^*JSc"efc6o #F8 1 
1, 812, 8 1 3 0RW^BfX?*bfc*^#F<Dai* 

4 (5lo»936**a***<ttS 

<*5) o -tftir*^ I*iO*tftffF8 1 lt/h 40 

[0 1 7 3] [13 3 2tt, r©JStt«IKcfcJ:5#b*LS*« 

HI 3 2*^8 2 8 TvTtlCTM^e- KM: 1 5 0 0 nm 
H 1 5 5 0 nmfc«5 ft3fU»3ft«*«-e* 

[01741 B3 105lo»9ffi*f|*8 2 3 fc*51^ 



) 1 1 - 8 4 4 2 

44 

-<tb«WS<^ N{Rijom^-fi[l] 3 1081 8\C7jk-tmz 
iSttl^ft^StiSO^Lt, ^-;i/8 1 9<£>t£ 

^i"V\ 5lo*9M*#FI-*3i^T^*^*:# 
S36SBtOfc< <ft9, #F— o^-y y T<^HlSii«)*SH 

ffiK, fi*<B*#fc#F (o£»9, ^>K=?> 

*&— fc3W#«r#5r £#BJB**5. tot, 5lo 
[0175] ros**o*#4#FoWc:*t 

[23 2Kfc^L*:«^ ?lol<91^ffl«8 2 3T' 

«^^^^T^^co^i--^[gitu/ e cv>^^ > wm* 

l\ 8 11, 8 12, 8 1 3(D#F(-fflV^fc?| 

o«9S3M3, TM^- — K*Ttt"C*< TE^ K<£>#tf# 
3lo»9a**l. 0%^FT1t §|o 

M^e— KCDflJ^t: 0 — ^ J; 9 tfiftftifcft 9 , U# Wfil 

[ 0 1 7 6 ] 8IEV yt\ TE^ K*r«*i-S*6S*ett 
l8 2 40«^o^TE»t5c 5lo369M* 
#F8 13 0±C ?lo«9S*jStt««8 2 3 iil 
^fStt«l«8 2 4t»it5^y7 8 1 7 
ffij&fS/ >- K— :/I nG a A s PT*fc«5 , 15 0 

At*fc5o ^^-hf-s 8 1 si^/Ttil^yyK-y 

I nGaAs£:6n mMt5 e ^V^T, 8 16 
^< y 7lt**S / > K— ^ I n G a A s P *:JBjft-f5 0 
m^fi3l*«AnTV^?i< T, J¥^(^10 0AT-fo 
^> 0 #F8 1 5f3:[I]— GDt><0£T3®StJf U ^y7l8 
16iil^l-^fc(D?r2iaiLfc 0 »±* s , 8 2 4I:,t 

[0177] r O^H^«t4J1^3te&Ste 1 5 0 0 n 
mSr^^i: It, *IJ»^«ff*&— 4«tt»2 0 nm^S 

*fi*JS&tt«I*8 2 4te<t5 38*i-*3W#i:, ?lo^i9 
^^ffl«8 2 3ia^4t^TE^-K?iJt#i:{a^ 

*#F1B*teJ:9**+6*U»J:0t>i£<*9, 132 
CD 8 2 7^-r$H-, TE^e— Kte, »1 5 0 0 n m^)^ 
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^>1550nmi:50 n m^Wr«^*3V^T*5^— fcfl] 
[0 17 8] r<^«*«j«**Ufc*ll*W^u--tf<0 

*J»<OJiff*S— *»«S:J£< i-**fc#F<03i* 
**** lol^i^)^ t i: 1 ^ 4#P P 

If * if OJte^Wfl^'M * Sr*^i" 
[0 17 9] ?SttJiofi**«:»*b*s#Fttgi 

«*«TtB-efcS. 5**0*#ft#F«rP«K« 

[0180] in ^jjgy 

i33, El 3 4 £ffl^T*3W3<BJR 1 7 COHJS^JS:^ 
[0 18 1] !F©£fttMEtt, Sfi^p-inPi 

cotracT**>So ^ h^-r^i^^s ti6 9, 711: 
sfc<, tS7 o^st/Sbfc««^^ h^-r^iD 1 « 

3. 0/zmtJ£<Ufco * b7-r^*^t LTtty $/v> 

[0182] 033 SrfflV vT\ iSttiO*fi6liOV^R 

S^fcSo EI3 34 1 , 8 5 2lC*Ufc*SPttaJi*rRl 
^tti/^o 8 3 2(j:Be^K-l: 0 y^^^V 
KJB1B«Ti2l7 (a) ft?tt6 2Cffiat5. ^ttif^ 
mj&&, 8 5 3(d*Lfc5lo3R!!)^(75^a«i: 8 5 4 CD 40 

[0 18 3] £i\ 8 5 3O^|o^«9 3I^Offi^C0«^ 
luO^TRKtSo 8 3 2(C^U/-C7t^-r KS_Hc, * 
f, 8 4 1 IC/Tt; ^ K-^ I n G a A s C ii#FS: 

1 3 0 A^fLTl^o C^^#F^5lo3g«9S^S:A 

nr^«9, i%-e*>5o ffl^-c, 8 4 4i: 

^Lt^yri^Mt^ r©i8 4 4iiyyK-^ 

I nGa As P «fc «9 «/& £ *XT:£ 9 > RVI18 0 AT* 
JLtd 8 4 2(C^i-#F^WJli-5o /VK-T'InGa 50 
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ogsos^itto. 7%-e*>-5o ftv^T^y rm&s o 

AMLTV^o «*tt8 4 4 fc3j*Utfc£>£|i] 
5c :i<£>±lC 8 4 3 ^C^i-y > K— ^ I n G a A s 
FSrl 3 0 A»riKi"5. 3lo»9m**ttO. 9%T*fc 

[0 18 4] 0 3 4(1 *"W#^Sr*Lfct^-r?fcS 0 
HI 3 4<0«ttM:*iJ»«r*U «ttfiifiS*:^ LTV^S C 
033*^8 4 1, 8 4 2 s 8 4 3 tC^: Lfc#FcD^^ 

##F8 4 l fc/h*4#F8 4 2SrigMt5^i:^ 

t^pjfgt^5 o r-Tfflv^#Fi:J:^ TM€- K 

teE 3 4 CD 8 8 9 1 5 0 0nm^bl 560 

[0 18 5] i3 3 05lo»9Sl*«l«8 5 3 |C*5V^T 
«J»«r«jfe»^»S#F«: P 9 trffig LfcS 

H!3 4tCt>*Ufc«^ 5lo«D5i*««"T?<0## 

oB9a**«lc:*v^m ffi**©**fc#F#P« 

[0 18 6] tv^, TE^ Kfc»±i-*EE«ffi*iS 
14S8 5 4 0«fiR(COV>TlEai-t-5o 8 4 3KlSLfc5l 
oMBaM^F^-hfc:. 8 4 5^*Lfc3|o«9Si*.S 
tt«liUc8 5 3 iEE«S*Sttffl«8 5 4*r#«i-*'<y 
rSr»*i-6, > K-^I nGaAsPffc 

«9, f^lilOOAffcSo rcD±K:8 4 6C^fO. 
6%OffiffiS*SrAttfcy > K— ^1 nGaAsP£r5 
nmMtS. 8 4 7fi^!)7itJb5. / > K— ^ I 
nGaAsP^l/^tio^ ^^^AtbTl/^7iV\ 

T> l. l %^ffii^3I^^AtLfc8 4 8 coy yK- ^1 

nGaAsP#F*5nmMt5o ft^y7ffj:8 
4 7 i^^^/^V^y > K— T" I n G a A s P^fflV^T^ 

«9> al*.^iA^^Tv^/ < cv^ 0 8 4 9fio. s%(DE.mm^ 

^ofiyy nGaAs^FTfc^ 5 n 

ILt^So 8 3 4tt±«B3t^f-f Klt'fe-SS i K— ^ 

I n G a A s Plt*fc9, Kfftt 0 . 2/imt Ltl N 
5 D 17 (a) <7>±tt*^f>f K»6 4C»St 5c K± 
^8 5 4 JC*i-ffi3ftg|*««^«*TS>5 0 

[0 18 7] JEffiM^Kfc^Tte, #Fitl^-^CO^ 

S**^»iPi-4t, I ni&SiiJpi-Sr tK45* 
{C#FiC^"ffl$nXV^5 I n G a A s P<D'<> K^r> ^/ 
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Z<Dffif&X*&, 8 4 6<7>#F^*t^> 
<, a*tf*#<45KttV^F8 4 9 N 8 4 8©Wt? 

8 5 4tc^o^Tt>, K=¥-V 9 38 

4 6t*#4#F8 4 8«rW*LP«»c«fi!Ei-sr it 

ffiir&S. r©E3lt«*«*^«lriEfc*5V^Ttt, TE^ 
— K^IJ#^, S1 4 8 0 nm^b 1550nm<t70n 10 
m<OjEjSJHBF*fc»fc 0 
[ 0 1 8 8 ] ^^MW-jb^T, TE^- K*5<tTM* 

1 5 0 0 nm^fcl 5 5 0 nmi:850nm«!:4^ o {§. 

*ftifi©#FJi*rltJPL, W#o*#«:H*tHtJ:v\ * 
F$tt*3jfi LT^5*. #F«fi-ttlcPfi-5t^-X?tt 20 

o*fejEv^Ffc*fcifcv^FS:^*^-Y y T 
[0 18 9] JK±ift93Lfc«K:, 3lo»9S*(7>ffl«:|8 

t*V^#F*rP«fclB11i-6r. Sl6Hi£0iJ 
^JtttLTTM-=E~ K, TE^e— K^iJ#^SrHI3 4 
08 8 9 s 8 9 0T^fjD<, £-9 6 ft£K5£ U j£« 
«»C^V^T«tfJS— **lJ»t»o^«flcu-1f*|ia-r 40 

[0 19 0] w©«*«^^*Lfcu-1f^jBi!i*j5fe*c 

[0191] SttS^*5Jt5TE^~ h\ 

[0192] j!8 Hffiffi] 50 
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03 5, m3 6 &m\<^x&mw<7>m i 8 <ommm\^^ 

[0193] HI 3 5 l 8 |O60y<z>j£ttJl l l 

3fi)*fijti:oVNtRWt5. roH16fl»J^«F»tt, ^tt 
■ »£PS!**Mfe4r K— fc°>-^U «^SrffiiJ»3r* y Tic 
U N«ciff^#F<7V<> K**y:/*JE<BM£Ufcjft 
Kfc5olS3 5'K 9 3 2tc^Ufc^Hitt8IJl*iftS:* 
ttv^o i i 2tts i a* k— \?>jr&tiizyt#'( KB 

ffi«ET*fc5o ffittil 1 3<Dmj&te. 9 3 4»C*Lifc5l 
o^9^<7)ffiJgc£: 9 3 3 <DBEmmfr<Z>W&lZ&1>*tl 

[0194] TE^ K*lJ#*r**i-5EE»Si*ett* 
9 3 3 c7)«^^o^Tie3*i-^o *i\ 9 2 1 
0. 8 %^Eil^Sr Attfc / V K-y I n G a A s P 
£r4 nm^^c"r^> 0 9 2 2 y TJf COB e K— 7 I n 

GaAsPtfc^ ^^teAnrv^v^ (tuiiioo 
A^rlti/^o IrcV^T. 1. 2%^>JE*63l*S:A^fc9 
23^y> K-^I n G a A s P<D#F£4 n mM^t 
5 0 rCD_t6D^y Tifi;£ N 9 2 2 ^S^^b^l^B e 
/InGaAsPS:ffl^t*3^ ^teAtbT V ^&V\ 
9 2 4(11. 0 %OEil^^KFo 1 7 V K-y I n G 
a A s P<D#FT*$>9, 4nm9iLTV^ 0 9 2 5 

9 3 3^flE«S6*«*ei: 9 3 4O§|o«0a*«« 
Sr#«W-5B e K-^I nGa As P^y7i^fc5 0 
Will 0 0 At ITV^e SI ±& 9 3 3 \C7jk-fJ£mm 

[0 19 5] 9 3 3 JCj; 9 TE^ 

k*ij#*s*&— ' rtsna«*«*ttH 3 6^9 4 6 t^-r 

#fC s 81 4 6 0 nm^fc 1 5 4 0nm^80 nm(^lS 

^*t-«5 0 ::t% H3 6©«(»»*fU»*r*U MM 

[0196] i^T, 9 3 4<05lo»051*««^>«fifc 
t-Ol>Ttft^i-So 9 2 TJS_LlC N *i\ 9 2 

6 ic^i"/ >- K— ^ I n G a A s \z£ S^F^r 1 3 0 A 
Jfifittt^o rcD#F9 2 6fl?lo^J9M^SrAttT 
*5«9, M^Sfll. 0%-Cfc5 o gtV^T, 9 2 7tC^L 
fc^y7iS:Mt5o :©l9 2 7l4BeK-^In 
Ga As PdJ; 19 «J*S tbT*5 0 , llfffll 0 0 AXh 

IZ S 9 2 SiZTjk-t^rr^mm^ho *F9 2 8fi;yK 
-^1 nGa AsfcJt0«J«SixT*5 0, «J*tt 1 3 0 

^^y rji^r i o o a»jSl,tv^„ tto9 2 7tc^b 

T'lnGaAs^F^UOAMtSo ?lo^S»9^ 
^IHO. 8%tfc5 0 a±^9 3 4C/Tl/:?|oi!3 
3^1S^<^«/&T-&>5 0 #F9 2 6, 9 2 8, 9 2 9t 

#FO/<>K*iry^»4 9»*«*^»ti-6 0 ± 
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ot, *^O^F9 2 6, 9 2 8, 9 2 9 |C ± 6*lJ#^S 
J: < «* iE*JMIf*JCTK»S*— ft3BJ#«r 

#5: fcaspTfgfcfc*. ::tfflt^F9 2 6, 9 2 

8, 9 2 9(IJ;^ i36<7)9 4 5[:^ti5(-, TM 
*~ Wl 4 7 0 nm^?)1 5 5 0 n mKl« 9 

[0197] 135 tc&^T, 113 <ds< yrc 

<9 s <fc 9 tttfc©*^«^- 9 3 0 Sr^iJJH It^ttl 113 10 
OfiJ»(0JS— ffcSrB*;: ltv^^ 0 

[0 19 8] HI 3 5(0§|o3S9^ffi*9 3 3 Ul*3^T 
*5V^TTE-=E— Kfltf#*5±tfTM-=E~ KfU»aS*&«Lft 

#*9«<OSfe#SrHntf<tv\ Sfc, ^TttPSUD K— 20 

H3 5t£:fcV^ 9 3 4<05|o»0S*« 
«tC«B e £r K- fc° >- 9 3 3 ©BEttiE*««<Z> 
^C K-t°>^LT, TE^- K*iJ#^S:*>±^f9 

[0 19 9] *ftttOT0ttffr±fti 6SHSfl»Ji:ra«"C*> 
3 Q §|oSSt)S*Offi«9 3 4*5«t 

t5JE*S*iH*9 3 3 »d*5V ^T*iJ»*S— <-T« 
#F<7VO K=?> (5lo3S9ai3M&«HgE 

* u-lf ft if x ^^H-r 5 r i: *sffl* 

[0 2 0 0] ±IEStt«Sr*iifi&tt»i: 

aSx.T*5 9, If^lSffiiSSraWfi 1 nm^r LTV> 40 

[0201] g 1 9 ggjfigy 

-ftUfctO-CfcSo EI3 7^ffiv^T^:^^£^JcDe^4^ 
(DMf&ltm 1 (a) £H£-Cife*o H3 7* s 1 2 0 2 50 
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C^L7t^te«Ji^ft£^LT^5 0 1201ttBe 

& Y-x^fztiit-itiM kjmwe-c, mi U) 

1 2 1 6 0£E«fi*©fli*K^ 

[0 2 0 2] §|o9S9ai*«B*£l 2 1 5-£>«/£KoV>T 
tft^-f 5 Q 1 2 0 1 T^LfcTt^V KJB_L^. *1\ 1 
2 0 3 \^1TJ > -? I n G a A s K:<fcS#F«: 1 3 
5Aj8fittv^ 0 r :o#Fi 2 0 3fi§|o?§f9^ 
£A*bT:fc>«9, 5lo9S9a**ttl. l%T*fc6o tt^ 
T, 1 20 4l:*Lfc^y7iSrJgfilct5. 1 2 

04ii;y K— ^ I n G a A s P \Z. «t 9 «/& $ *LT*3 

2 0 /imir-iH-^t-H^LTl^o 
ffiM^SrO. 2%£#Dx_TV^o r C0_bi-, 1 2 0 5H 
*i-#F*rfWB1-5 P ^K^InGaAsCiOi 
J&£tlXlSK), Btffttl 3 5 A-rfcS, 9lo»9S** 
fiO. 65%X*fo5o S^T, ^yril 2 0 6^10 
OAMLTV^^o «fiSctt\ ^yTll 2 0 4iD^ 

15^ mfc— Si-a«lC LTV^ 0 J¥^f2 100 Atfc 
5 0 r<D±M, 1 2 0 7l^t/^K-7 P InGaAs 
^F5:i3 5AMt5c 3lo3S9S**teO. 8% 
-Cfc*o JEJUNI 2 1 SC^t/c^loI^) ^^M^CO^ 

^■efeSo 1 2 0 4, i 2 0 6^yr^<yK^r-v7 
:/ip*>^y Ti^^rt y r©#*&u::< ^p 
«r^a^ i9a*fi<^+y7i2i8Sr»- 

^ffi14S^#t^T^^ 0 tot, tnm^#Fl2 0 
3, 1 2 0 5, 1 2 0 7^J;5f»J#^fP^<t<aft "9^ 

v\ i£**?lf«fc'r *ais*s— ft«i»«r»« r t a* nine t 

[0 2 0 3] it>t, TE*- K*U#**ft"*-SBE*5B 

*sttJi i 2 i 6<^/&co^Tfe^-r& 0 1207c 

*Lfc5lo»9S*#F0>±fc, 1 2 0 8(^Lf^|o 
3SDSi*Sttffl«l 2 15 irJE*B^S14«B«l 2 16 

vT&mtit-i-Zo lariitt/^K-^i nG 

a A s PT*^ 1 0 0 A-CfcSc ^> K=¥-Y 3> 

y^Sfl 1 . 15/imCKlTl^ 0 12 
0 9(C^fO. 8 %<^ffi^^^^rAtbfcy V K— ^ I n 
G a A s P CD#F£ 4 n mMt5 0 12 10 te'< ]) T 
l(D/yF-/InGaAsPt'fc^ ^^-fiAttTV^ 

ftv\ ^^K^^y^JKfttti. 2 M mraCt5iC 
lS:^LTV^5o ^V^T, 1. 2%(DK.m&?J<&\<^tltz 1 
2 11 07 > K— ^ I n G a A s PC0#F^r4 nmM 
i"S 0 ^^#F 1 2 1 1 CD±(Ds<V TM 1 2 1 2*2/ > 
K— ^ I n G a A s P $rffiV^T *5 «9 , m^^^Ai^TV^ft 
V\ K*«Y 1 • 15/i mi:Mt5ilC 

SSLT^'So 1213(21. 0%cOiE^2i^^}^ofc 
;yK-/InGaAsP#Ftfc^ 4nmaitt 
i/^o 12 14(j;±M^Ki^Si K-/InGa 
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A s Pitfc5 0 K=^t y^Sftli 1 . 1 

[0204] K±fc*Lfc«fc, isttift^yrits 

2 1 8<0«Sr(S<i-5- tj-^o^ *-^#/<y TSrtt 

T/<yroiiS££, gio»93i*««l 2 1 5i:flE«Si 

2 1 6 fcT\ #-<raScKIW*LTV^S3W, ttfc 10 

r s ti-f . p am* b n«i itt 
t>Jtv\, 

[0 2 0 5] *«^^*5^Ttt, *-/H 2 1 8 

8 Jg^0iJ^Lfctmc: N ^y T*fcf4#FJi*-P5!tf> K 

-tr^^Srifii-r. bicx 2 i 7 ^Ji^tyr 

*£«:ffi< IT, 2 1 7#«#3*L 

B<i~5 0 20 
[0 2 0 6JI20: 



&#Lfc c #^J60||-m, fiH4Jirttfv<y T<£>ff£*£ 
fbUfctO-CfcSo 1213 8^fflV>T|g2 

»Oia»Hl (a) £rH£-C*>5 0 

[0207] [U 3 8 <f , 1 2 2 Lfc^^fiWS* 
|fiJ*r*L-C^« 0 1 2 2 lfiB e^S K— t°>-^^tbfc3t 30 
#V KJl««-c\ Hi KJB2fcfflSi-5o 
SttJl 1 2 3 7iC^L^5lo3Sf9^*^*K 

t 1 2 3 8^ffifflS*Offl*^^ix5 0 S-T. 123 
7 05lo»?)3i^.fa4SEco«fig{coV>TKW-rao 12 2 

1 ^Ltzyttf^ KJBJbtc, if 6 , 122 3tc^i-y> 

I n G a A s J: 5#F£ 13 0 A/&fi tt^ 
£ e - w©#F 1 2 2 3 l45|o» 0 l*SrAft"C*3 9 % 
ffi**ttl. 0%T~h% o if^T, l 2 24C/Tlf:^ 
VTm*JBljtt& 9 :©H 2 2 4li/yK-^InG 
a As P(CJ: «9«^c^^r*D«9 N BtJVtt: 6 0At**5 o 40 

S**4ff«si*S:o. 2%Jnx.rv^6o r0>-hfc, i 

2 2 5 #^§rfl|Si-5 0 / > K— ^ I n G a A s 
Ki9i*4ilT»!), IWttl3 0A"Cfc*o 

91*114 0. 6%T-*« 0 tt^x, ^yrSl 226 
5:8 0AMU^^ o fijfcfii 2 2 4fc^U/c<bO£: 
raCT-fcSo 1 2 2 7(:,TtyyK-/ln 

GaAsO#«i30A»*t8. 31 o 35 9^***4 
0. 8%-e*>5. «±* 1 2 3 7fcl;SL,jfc3lo3R0S* 

[0 2 0 8]#F1 2 2 3, 1 2 2 5, 1 2 2 70?|o 50 
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0#F1 2 2 3, 1 2 2 5, 1 2 2 7 £ 5flJ»#*fc 
fgt^5o 1 2 2 4, 1 2 2 6^!J7i« 

[0 2 0 9] 13 8<03lo«?)9*£MEl 2 3 7 tC*5V^ 

r *o«v v< y r «r p ^mMii^ 9 tciise iti* a, 

[0210]»^, TE^- K^4t5Effil*ffi 
ttil 2 3 8^MlCO^TEj*t^ 0 1 2 2 71^1 
fc3lo^9^*#Ftf>_hf-, 1 2 2 8H*Lfc5lo«9 
^*SttH^ 1 2 3 7 i:EE»S*ffitt«« 1 2 3 8 ^ 
UTT^y T 1 2 2 8«:»J«i-6. firttt; > K-^I 
n G a A s Ptfc <9 . J5*f4 1 0 0 Atfo^o rtf>± 
(C, 1 2 2 9C/TfO. 2%cDffi|gM*SrA^fc/ V K 
-/InGaAsS:4nmMt5. 1 2 3 0f4^!J7 
Jf (7)7 > K— 7 I n G a A s PT'fc 9 . M*^4AtLTV^ 
f*(4 6 0Atfe§o ^^T, 0. 6%<DJ±mM 
fy&Atlfa 12 3 1 (D/ > K— ^ I n G a A s P#F£r 
4nmMt5o :^l^!i7il 2 3 2^W(il 
1 2 3 0 £*fc><b&lW K— ^ I n G a A s P&ffll^ 
t*5 9, fW8 0At4oT^5o 1 2 3 3(40. 4 
yo^Eil^fifofi/yK-^I nGa As P^Ft 
4nmf|iLTV^ 0 1 2 3 4 ttJb«B#;*f*f KB 
-efcSS i K— "7" I nGa As Pftfc^, BUPWO. 
2/im^Ul/^o ^ 1 2 3 8DTt£Eil*« 

[0211] sttJirto^y r«Srfey 

*<t5rtlu«t9 % ^-;H 2 3 6^y7^ix.i 

fft±IE©Safc«i:IBI«l-C*>*. «L *I6J6«^*3Vnt 
y<VT(D«S: s 5lo»DS*«*2 3 7 tffittS*«« 
1 2 3 8 #*24£l£$iJfPLTi^6^, 
fiPg^^^t-r, P«*»bN«ldjg«ttfcaEA.Tfe £v\ 
*fc, *«*^*5V^T^4*— ^»#tc:< y rt 

9 1235 **jw^y y r \c-rz> z t h^mx*h 
^> 0 -(db#(4, N«teifiv^<yra. 

[0 2 12] j2i; 



83 9, i4 0?ri^T, SttJI#ttft09lo9RQ9* 
#FttOB©|»Mo*S:tt5*2 lO»M 
PJ-T^o JB2 loltJ6«^iH«*W^-^#fiS*FRi 
^#***fffittHl (a) ^i-t^i:P3i:T*fc5o 
fBL, ltSt*fe5P-InPll^)±P4, fc°ry^2 4 
2. l nm-eSS* 5 0 0 A^BJr*?- SrflgfiR lt^5o 
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[0 2 13] s<> K=¥-Y s/^flKftB-CfeSEI 3 9£fl^ 
T, Stt^«O«^(CoV^TIft0^-r^ o 039^ 14 
2 1 »C*Lfc^PPttfllJl*rRj**L-CV^*. 1 4 2 2li 
B eri* K-e^^$n7t3t^ KJMR#-?*>9, mi 

(a) ^-e^^ KJB2fcfflSi"5, TfcytfV Kg 1 4 
2 2±tC, £-r\ 14 11 (OTfy > ~7 I n G a A 
sia5#FSrl2 0AMUTV^o :©#Fl4l 

3 Q ttV^T. 14 14IOTlfc/<y7l*Mt5o r 
<D'< y Til 1414tt;>K-/InGaAsPl:±t) 10 

M^£o. 2%£*nx_Tv^ 0 r r-^3io3Bt)«*(OR 

[0214] ^<7>±(c, 1412 C^t#F^lit 
5o :^Fl4i2liyyhWlnGaAsi:j;9 
«^£$tbT*5t). Btffttl 2 0 A-efcSo 5loK?>^ 
*tt0. 6 5%tfcS 0 fflEl^T, ^y7«Srl0 0Ajg 
/=£bT^5 0 Z<Z>mj3tl*'<V 7S1 4 1 4 tmcx-fr 
6 0 rtfUilC, 14 13 M^i"/ V K— ^ I n G a A s 20 
OSFSr^O'AMt^c §lo5g«9^^4i^o. 6% 
-Cfc5 0 KJb**, Stt»3CD«jS-efcSo 14 11, 1 
4 12, 1 4 1 3^F^)i:l5tvTL^f ^#F.^>1 
&m (0. 7%, 0. 6 5%, 0. 6%) £r|£/£-r£r 

^Sftt5 0 £oT, *^CO#F 1411, 1412, 

i 4 1 3»c±4*j^(o««tt^aistci"ttTa*9-& 

[0 2 15] B4 0tt, ^OflH4«l*lcJ:5#fetbS*J 30 

1, 1412, 14 13lCit), 140*01 4 2 7, 
1 4 2 8T^tiCTE^H\ TM^t- K*l: 1 5 3 
Onm^fbl 5 7 0 nm»caiEDIi^ft&--*5plJ#^fl|«-e 

t5i}:^oto {Sic, rco^^^^TfiJ#(7)^— ft 

[0 2 16] JgUiKfc^T, SttJl3^, (gl 2 nmT- 
5lo3S0^**O. 6%^b0. 7%0#F£<£/B bfc 
SSKlo^TlgU 1 «rfflV^TlSil?i-5o 40 

[0217] 14111 f£14«^#F»^3St?#FO 
J¥^£r 1 2 nm-^i: U 3 Jltf)#Ffc:|B]— o^g 9 
^£Attfc9#cD, m^mt 1fffiJH»BM>&»b*L 
STE^t- KiTM^E— KO*aft«j| (^^og^SrtB 
ft (ASE) ©t-^/^-^M^Lf^OTfc^)) 

-K0>ASE*>fl|*Mk «tt^#F05lo»9ffi**-e 

Oft, 3lo§S9S*#0. 5%^b0. 7 5% (14 1 
<D-0. 5%frb-0. 7 5%) 0«SH-Cfcofc 0 §lo 50 
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mztitefr^tzo 04 l^b, «jft^-f s/^^^«r*B 
bfcH^TE^ — KfiJWirTM*— K*iJ#OM^ 3 [d 
B] gArt-CfcSw o£<9, TE-=E— KtT 

M*— K<Z>fiJ4M!# 3 [dB] SgT'fetlll ttffi^b 
aAt5lIt^fttai9TE^- K<t TMf- K<£> 

[0 2 18] r<o«/jr«^**Lfc*ll»£«ou'-lPo 
SBlb^ffi, s/?-^^«lif^»c:ov^ttJRi|tlS«OBf 

-ckw bfc fc t m i:t'fo5 0 

[0 2 19] *«fc«-Cf±, *1*#**>3lo»9iI*# 
F^TE^e- KfiJitTM^- K*iJ»Srl5tfJS*«c58* 
tSwitftftiU ^*TSt*JiKte/!li-3#F05 
*lM*5ii:i:J: 5, b 
it, ESM^WTE^- KSIftiTM*- KfW#o 

*lJ»tt#-«rO#F^*3V^Taa:LTV>5*:«>, £3£bfc 

[0 2 2 0] J^_bC0«^, 9loSOS^fiH£ff«lC«5 

*s— eo#F&jav\ rtib^F^i^i^bf^^ift 

£^:Z>^t^£. V , TE^ K^TM^e- K^flJ#^jr£ 

iasffi3fefc 0 *i^t>, ettJBlrfcttSTE-t—Ki: 
TM^t- K<7>*iJ#^/h£ < , J£mm^^"Xu5)^e— K 

[0 2 2 1 ] j22 glSSffj 

El 4 2£/H^T*3Bffl0^2 2(7>itifi«y»c:ov^KWi" 

So ±#«*(o««tti2i4<75iS2i6ii60ijtrai:-cfcSo 

ill, SfiffcStr^P - I nPS3 l^lCttf 
yf2 3 8. 3 nm-CW $ 4 0 0 AOEI«r»-7-SrJI5J* b 

[0 2 2 2] i4 2^il>T^ttl(Oi^o^tlPJ 

*ij»<ois«bfc«[ftffl*o 

ffc{c<fc UjISLfc^lCfcS, i42f x 1 4 5 21:^1 
fc^tt««#lft*:*bT^S 0 1 4 3 2liBe*K- 
tr^^S*Lfc**>f K*«*"C«>9, El4*t?ttJi3 2 
ic*g^i"5 0 Stt«0«J*tt, 1 4 3 2(C^bfc*^V 
KJ1±^, £i\ 1441i:*t7yK-7 P InGaA 
s[^J:5#F^l lOAMLtv^o ^^(7)#FI^I 
o3fi«9 31^£:AixT*5<9, m^fittO. 6%Tfc5 0 
v^T, l 4 4 4l:/Tl^y7l«rMt§o l 
4 4 4tt/>K— nGa As P \Z X V mi$L& tl,T*3 
*Itt8 0A-efc5o 3i**ttJE*Ba*S:0. 2% 
S:JPx.Tl/^5o ^C0±(-. 1 4 4 2(C^i-#F^^il-r 
5o I ^#F 1 4 4 2 fly y 1 n G a A s ^ i «5 

«*SttT*5 9, RflCttl 2 0 A-Cfc*. 9lo^ii9^^ 
i(i0. 6%-Cfc5. «V>t/<y7iS:8 0AMUt 
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±f-, 1 4 4 3 lOTf y > K- / 1 n G a A s ^)#FSr 
1 3 0 Af^-fSo 3\^Mvm&-&i*mt< 0. 6%-C 

[0 2 2 3] ^±«i(C N 1441, 1442, 144 
3IC^L/c#F<£>^* (0. 6%) ttlSl i:-C#F* 

(11 OA, 12 OA, 13 OA) 
±9. &#J*<Ds<> 9 »*«**Mfcffc 

1"^>o ±ot, -t*V?:*L0>#F 1 4 4 1 , 1 4 4 2, 1 
4 4 3l^±5*J»<DfcS«*^«^aa^"fftTm*9 

J^<£9. T E-^E— K, TM^- Ki 1 5 1 0 nmfrh 
1 5 5 0 nmlzm9m£fy—teW&&fefc~e%Z&fcti: 

ofc 0 *mmmr*t, 3Io^9m^#fw*3ji t l 

[0 2 2 4]B±RBLfcit, §|o«9£***r-£ 
£ LT, #F*ISr^;i£ r itc J: 9 , TM^-KtTE 

So 

[0 2 2 5] ^23 gaSfltJ 

9 T E -=E" K/TM^- KOffl9»jL«r**l-fc- 

[0 2 2 6] U-1f^#:«^|ll7^^-rt>^i:l^i: 
"CfcSo fit, mfaX-hZk C 5<£>N- I n PIH 6 ICO 
-hidtefc: 0 2/^-2 3 7 nmTiR£ 3 0 0 A<£>lH]#r*&^£*2i5 

[0 2 2 7] ¥«Mfru~ 1?«r±B5^fe*fc^ h?>f^« 

^^-T'7 P (tilD2fil. 5^m^<, ii70W6l 
fc«H«0* h ^ t>« D 1 fi 3 . 0 m £ < UfCo 

[0 2 2 8 ] H4 3S:fflVNT, 6 3^)gtti«^^^ 
TiEi6"f5o TE^e-KiTM^-K^) 

±5WJWiS*S^±5»J»«r|g:gij-j-j5r . *K 

#Fi<Ds<> K^ry^iivMcj; 9«J1J«4^*."^< 
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[0 2 2 9] El 4 3 ld:&V>-t, 1 4 8 6 ttllJf ;frfa£r^ 
Ltl^o 1 4 6 2(iTSB3t^-f Klt% S i K— ^ I 
nGaAsPl:^M^m o *t»7M»l 
X10 1 7 cm' 3 T\ J¥^tt0. 2 nmtfcSo 
±*c:a**^5#F*]«»Cifi'<5o 1 4 7 6|j:;yK- 
^1 nGaAsJfF-Cdttl 1 OAtfcS, 3lo319^ 
^0. 7 5%AoTV^ 0 1 4 7 8fi/<y7iT*fe 
9 , / > K— :/ InGaAsP^lOO A^Jl L*C^ 
5o M^*ttO. 0% (*S5E*) T'fcSo 1 4 7 7lil 
10 lOAl^yvK-^InGaAs^FTfe^ 0. 7 
%©3lo»93l*a s AoT^5 0 w^^, 1 4 7 8 £|B] 

ss<zv<y Tzmm-fZo 1 4 8 l^eioi^i^y > 

K— ^ I n G a A s #FT\ RVtt 1 3 0 At* 9 
*fi0. 7%T?fc5o 1 4 7 8l^<y7lt?fc5o 14 
8 2it 1 3 0 Atl©3lo3fit)l*/ ^ K-^ In G a 
As#F-Cjb9,I*iliO. 6%-efc5o 1 4 6 4li 
B e K— ^ I n G a A s P CD±3*#V Klt\ «tt 
0. 2 MDitfcS. £Jl±3iSettJl«*fi<Z)#J*-e*)5o 
[0 2 3 0] ffi«EB|OMV^-/U«iJ, o£ 9 P§Bfc# 
20 KB 1 4 6 4imzs<> K=¥* y^JEv^FSrJBJ* 

j£^#F£ffiiftfi^ffiv^-v y r^aMMMcftiirfcaa 

L^i"< ^S^^T-fc5o tt?dUc:< K3r 
^y^<D*v^F*-«5feW^^r^yrSr««&"rsi:, »< 
> K^r-v 5/^Sev^F^J#^*l^b > j£v^F0>#J 

StTE^- KfcitfTM^e- Kt-*5V^T*iJ#Sr^(?^) 
—^-rs^te, K* 5 * :/:/<&J£v^#Ft<Z>*iJ»«: 

30 «fcttfcl*»LT*5< r £oT, ttft' 
Scoffii^^ V TWIZ'O K^r> y^itv^FSr** 

mzto^xh, sttiio#F*ttai*tt^wjia*H5r. 

ffSt^c n«lc##F^»**>M»*lx5fe^^ttft 

40 [ 0 2 3 1 ] m 4 4 te, «±<^#F3:JEV^c If IC*3 
it^TE-e- KfeiyTM^e- Ko*U#^T*fc5o 31 
o!S9M^^#F^4iltcL, ^FO3l^-fi^0. 7 5 
0 . 6 #F*I^ 1 1 n.m^b 1 3 n 

t«jlfc:tl!:i 9 , *U»»*#«tt***«fc#tf, 

1 5 0 0 nm^b 1 5 5 0 nm*t«ofc 0 

co^F^if^^ctv^ ^Ffco^yK 
50 [0 2 3 2] rO«*«ritS:#UfcU— 1fOKill*«fe, 
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[0 2 3 3] » 2 4 

HI 4 5£ffll>T#389?<£»2 4^^^JtCO^Tl^PJi- 

[ 0 2 3 4] (U4 SSfflV^gttll 1 3<E>«/£t£OV> 10 

S: K— tf^^Ufc^dfcSo 0 4 5*, 152 1^1 
fc^te«JB:frft*^L-CV^5o 1 1 2(iS i^K- b° 
^^**tfc*^f>f K«ffi«-e&5. Stt*<D«*tt, 5fe 
1\ 1 5 2 2C/TtO. 7%<Dm<z>1RQ&fy%:Atltz; 
> K— ^ InGaAs£l2n mJFMi"^o 1 5 2 5 fi 
BeK- :/I n G a A s P Srffll^TV^S^ y Tft'fc 

T, 0. 6 5%<D§|o»!9S*£Aft;fc: 1 5 2 3 (D y > 
K— y I n G a A s P#F1^ 1 2 n mMt5 0 20 

»<y TJBttiro^y ri 1525 t^frbfc^B e k— 

^InGaAsP»T^^ M^teAfrTV 
Mv^T, 1 5 2 400. 6%<D5lo!S5 5i*.Sr«Fofc/- 
V K— 7" I n G a A s P#FJf 1 2 n m»Jl LTV^ 

[ 0 2 3 5] &>±<DfflZ > 1522, 1523, 152 
4C*Lfc#FO!*t (0. 7%, 0. 6 5%, 0. 
6%) r £t£<£ 9, ##FO/^K^>7 

r t*"5rt6i:*5. B4 6I4, Lfcfc<D-C 
$>5 0 ::t'i^f:#F 1 5 2 2, 1523, 1524 
Jc±!9, TE, TM-=e— K*^fiJ#dS»ifS4&— *ffl*tt 
» 1 5 3 0 nm^fe 1 5 7 0 nm^»S§:^5 

[0 2 3 6] HI 4 5^^o^T, SttJl 1 1 3^!i 7 1 
5 2 5^P^K-tr°>^U7t^*(iL^^m^S^T 

<9, ±9tt»©i£v^«^S:*iJfflbTSttJBl 1 3<D*IJ» 40 
£>:JS-te&l2l5w i:£B#ji: lt^5 0 iS« 

ttWTE*- KtTM^- KM"C<Z>*-Y y*f->lfifi^ 

mtte^tzo 114 sfcjsi^Tv^ K3r* y^jEv^ (§1 

ttJSitfTM*- K*U»**&«U*V^*&tt % WIT 50 
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[0 2 3 7] *3ll6^Jotb^«±EO|llE0iJ^ra«-efc 
§ 0 *fc, *IB60yfc*3^-Cfc. SttJf J^T^^- 
±R!BLfc«:, 3pJ»©*&«Ufc#*«:XE<i-6*, # 

[0 2 3 8] ±EOSttiS:*iftttit 
&A;tzT U—is— 1f0>JSIJWM:6 0 0 Mm-T?$>5 0 ::"C 

— X^>^t°^^-^, 2 4 0. 6 5 nmH2 4 2. 2 

MA 6(0 1 5 4 5 \C 8 tt^ft* SSft^g 

[0 2 3 9] »2 1 MI2 4<D*JS#ijT*f2, 
o!I«9 3I^Sr#F^AtttLfiTE^~ WltliTM^ 

5lo!R9S*SrAixfc#F<0*-e«j*UTV^36S, 

[0 2 4 0] $25 

§S:#5t)^*>5o TE^ 

?2-i 5 9 7 8 i^ft aasii*aEp*a;3fts*a* 

[0 24 1]'|4 7, 124 8. 14 9^1/^*^^) 

[0 2 4 2] ^«B»c:»!KSnfc3t7T-<^2 2 8 0*K 
fri LT5t«#*V— K2 2 8 1 fc»0ii*tt, ^ft^P 
2 2 7 2fc£ 9*0— »36S«E*?TJE*7-f /u^*4rfll*. 
/cSftgf 2 2 7 3fcA»-r*o ^^Ifif 2 2 7 3 
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ST«l, ffiSR^SBLT, {1*^2 2 7 7£t>°T-f V 

227 s zmi-Tm jjytz&mn 2 2 7 6£^l 
-cjtea6K2 2 8 oidAit-e-babs. if«e 

2 2 7 4Kf*, Hi 2COTU— if 1 4 0 SrfflV\Jxfc£ 

LtrMSifi^u- tf t LtiiMi^o 

T% *j)|flcu-^«2 2 7 4 0*SW*U— !fat«t« 10 
S5M2 2 7 3(OS*pr*3te7>ryU^S:2oJW±^*«K 

[0 2 4 3] TfeLAN^rA^^ h £7 — ^ t lt N 
[24 8 f£^;f fcO^^®T*fcf9 , A&Jzl/BCD^fttC 
K2 2 8 1 ^gtU7 h!7-*{b3ixfc#*0>ilil 
*Rtft >^ 2 2 8 2 S:Rlt5 : i 5o fcrtf- 

U - K2 2 8 1 8rS»t5fc*fc*l %<DW. 

«tv^ Sr£SK2 2 8 0±fcjKJiJ^iBi-Sr ttf^Ii 20 
ftSo #S*2 282 id y — K 228 1 ^2oi 

3HELeSl8S2 2 8 0 Sr 2 *{^t5 r ir "CD Q D B^zUd 

*SCi:LT, 12 4 8<7>A<kB£ofttffc;i — ^i^^ 

[0 2 4 4] H4 9(J % ^W^^SK^u— ifSrfflv^fc 
^*rtfi*CATV^^Ao*rt«Sr*-t-«a;Bl-e*) 

So 1214 9(C*5V^T, 2 2 9 0(iCATVty^, 2 2 
9 2fl^^7t^r-r^^2 2 9 1 (Cj:oTir>^ 2 2 9 0 
fcKBKSixfc^-fe^^, 2 2 9 3(Wiry^(^t 30 

£tilz&tiax&<D&temx~&>Z) 0 ty^ 2 2 9 oit * 

«****tt«©*ft««»*te**-t\ s««2 2 9 
3icsflri-5 D s«2 2 9 3(t **prae*7-f /u^ 

0«#*fc*ltSr*fflUT, ^-^KBHfeSrSdfcf £<> *0 
[0 2 4 5] t£3fei*. iSffl" iUJ^D F B I/- if (OSj^&ft 40 

SE»0>*?Wc: J: <9 , g« fiijtf) D F B 7 ^ £ r co ± 5 
^^TA^fflVN^r t ^ SUIT* fcofc 755, *fgejlR:J; 
9 pTIBirfcofc. 

[0 2 4 6] £iblc, JDA#te*MB*P*«r»fc*, 

(«*SS*|6ljtCATV©-«ll8, ^J«L * 

ffl w *CATVJraA#*fc*3* 1 tS3X*|fiieiS6fflLN^«B 
gEWSS" , OCS91-82, p. 51) , H49 
<DX ot**9—m&v tX\ M15 

flj*CATvas*rtB*ft9* -9— tr^oK*ti^iaix 50 
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So 

[0 2 4 7] 

[0 2 4 8] J:0»*Htett, *38Wco*l^HjftffJ^J: 

(ioftv^Fi Offtfr 

<&&JTf tt^Srftfcif S £ ft < , SStt^ifiiLfcT 
M^E™ K/TE*- K*-f -y^f? if ft £<Djt*m 

[0 2 4 9] 4fc, **KOJS2 0H16«KJ:n*i, J± 

ffijitem&^cn^&frTzm&^zLZ^k^xy . t 

M^e- Kir TE*- K©3p]»o*$liJS--4«*«*Sri3l 
St^j£»^b-C#, ^1 — >^<DKSi*ix«fS:ft»c 
«:^4<, SStt^f^ittTM^- K/TE^- 
K * ^ 5/ ^ > ^ 1^— if * if ^ 3t 7* * # f£®!~C 

[0 2 5 0] ««^3(7)iSi(ci:ti(l Si 

^ii(cii^<, #Fffio^#F@*J>»=*-r y r 

:t«^f: fl Mtc. «-W^«^f^lJ]i^ Of ft 
^f^±Lf;TM^- K/TE*- K^-f y*fS#\s— if 

ftif^jt^frx^^^f^K-etfco 
[0 2 5 1 ] **W<oJB4(0*lS«»cj:ixfi, S 

*-ft**«««r»*f 5 C i: *Tf*fc. TE^e 
- Kir TM^e- K<^3pJ#3ftsj5tf*9— ftfli«^JEflf«{b^ 
J:«9, TV — U— !f*r«iB-f 5K*V^Tt>*aft«*"C 

[0 2 5 2] ^fc, *38WOJB5(0|«fe«^J;tLfi, P* 
MoBiSf ftto-b-t^ji^/w^— =¥ir s/^J£SS:»J 

[0 2 5 3] **K<oSf6<o|ll(fiW^J:ixtf, Pf 

9i$j-ft^-v y rowsiattfc, 

[0 2 5 4] j*K *l75S*6O|81fiffJ(0*«:tt, S« 
^Ofi^Filir. 'M<itlo©5lo«9I^I : f 
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<£>fi^#FJf 1 31 o3S 9 S^i^FJlo 5 ib<£>'>ft < 
<hfc — S^K#F*«>*451 t-e#F<0^^ K 

[0 2 5 5] MM, *»WO*7©Wfc«teJ:*Ltf, 31 

o«9^<a#F<as**«r^;t. ai**»cj: 

K^r-Y ^^^tft^FePfi'J^iSV^C^fig-t- 10 

5tS/&Jc:J;9. E»ftff«tTT E^e- Ki TM^t- K 
o*iJ#*s|5tf^i— ftiS14Ji^»fejx, y\s—T4lsif<D 
»3e-fn*Sr«^i-Sri:ft<, Mtt^^-btfcTM 
K/TE^e- K*>f s^^U— tf ft 

[0 2 5 6] Sfc, *»W^*8©*lififfilKJ:*ttf, EE 

«xtt*s*<o#Ffcs**SraE*.ar. tia 9, tm 
^-KiTE*- K<o*J#^)isff«&— ftift*fiB«Srttfi: 

3r£ft<, ffattOlSliLfcTM^- K/TE^t- K 20 
yV>4f\s— ifft^^>3t^*ff^-r^75^®fT*# 

to 

[0 2 5 7] ifc, **W<OjB9<0||l(fi«ICj:*Ltf, M 
*<0«»£|H«ft<. ^> K^r+ ^Oj£V^F8'>»: 

T E^e- — KtTM^e- \?<DW&&m&%— fti8JHB#«: 
»riti-5w4:*-T?#fc. I^s fiMfltSrt, i-ft 

Sitt^f^llfcTM^e- K/TE^e- K*-f ^ Vis if 

[0 2 5 8] tPJ^l O(OHJfi0»J^J:ixtf, 

Wt»«t 6 r i: #-e* fc. Sfc, rtt 

it, T E^e — K^TM^e- KO*iJ#^J3cff*&— ft«*fiO 

j£#«ftlcJ: 9, r u— u— lffc:te^Tfc*&ft*/*-c 
[0 2 5 9] *JSB©*ll©l!lS«lcJ:titf, 

[0 2 6 0] iktz, *m<o%i 2©*lt«||;:J;iitf, 

J: 9*9— ft** y 7©i«AS|ia-C#fc. 
[0 2 6 1 ] ff? 7 1 2 co*160ijco«^tt % & 

«-b<0»tt«#ri s * '>ft< 1 fc lo(0EE*ai**fctt« 
^<7>*^#FJli:, *J>ft< fcfc lo£>5lo»9«** 

^*^#F«i3lo3fi9ffi**^#FJlo5t>^ft 50 
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KtTM^e- K£>*U##*&* LTfi{£*a— Mft5fiSK b 

[0 2 6 2] IC, «P^I13^fi«(atLfl 
BEJBffi** fcttfcaS*^»ttJi t 31 o m 9 IWAof: 

fctt«5*ofiH£Jl t 91 o 55 9 Si*OS«Ji^ft 

9, w(0#Foq3^ftfc#FiHo?Rv^F^PfiiJicfc 
9, 3Ki^Tr<0#FI-»»UT*t>JEv^F"HS:*Lfc 
#F*Mtt«^C <t 9 , fij#as#fc< ^*J#»*<0 

#£<tft9, T E KWIiTM^e- K*lJ»OJ£^iftft 

[0 2 6 3] it, ^mwcomi 4<o^mm\ci:ti^ 
jeesssi^s tz izmmfrcoflstem ^ 3 1 o 31 9 ao 

W*^ettJi^»ftS#F«*»oJ|=FS:*A/-Tf*5 9 . 
^ix^tt^ffi^M^V^xr^^F^^T-fttiliSO^V^ 
F*P«K*>9 , g^t:^FI:iitTftt)i£v* 
0#F«r*riKi-Sr 9, X 9 iS^TE^- K*U 

[0 2 6 4] *«W<DJS 1 5 ^Hffi^lM ±ixtf, 
*4fctt*Gffi*<0ett/i t 31 o3f 9 l^^Ao/igtti 

OiStt»^»ft«#F«S:l*o#FSr*rur*3 9, rtf> 
#FcD*^*fc*^#FriSNjJWcfc9. 8^-cr<£>#F 
MI»*UT*ti£l^«S:*Ufc#F*s»^*ttTV^5^S 
14««*&^fc¥3M*: u-1f 0*5&«rSimi-5 - k \zl 
£ 9, ffi^fKtJ?** y T£ LT\ J:9fg;VNU#^m«fc 

[0 2 6 5] * 1 3 7^7^^ 1 5 OHltlMO«IAtt, 
^ft< £ fc lo(DJE*3l**fctt*S*^SttJli:^ft 

tiXf& % Sttffl«Sr ^^^^ /^tlfeoT, 

M<0'PtiL< t fc— *<7>|&ttJl^, SV^CliH^Sft^r t 
-C^F^^v K^r-v y^SrSE-ftS-erfclSftoa^Fli 
^ttt^^ r^b^D#F^^ [ ^ J -Tr*fc^V^#F^^» 
*ty7««fllicfc9, ^^T^(O^FMI»^LT*fc 

:tiia 5lt««i£v^Sf«ictTE*- KtTM^e 
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[0266] £fc, *&m<n& 1 6<nmmmfc£titf s 

9M^ro#Ftf>S^*£^;L, 5**KJ:9SE{ki-i^ 
> K=¥-f y TV)*: # ##F £ * fclfcv ^#F& P ffi'J I- 

-ftSttJf ^#6*^ ^u-y-f v^ORJfc-rttfcfcfc: 
t5r £&< . Smtt^l^JiLfcTM^— h'/TEt- 10 

[0 2 6 7] *&m<omi Kommm^iifnt, 

ym7^I^Ft*fc» ^#F Sr P «i| 

&<E>ft±LfcTNHr — K/TEt- K*-Y -y^V^U- 
■r«f*sfp»-T?#fc. 20 
[0 2 6 8] Sfc, *3§BJ<£>|gl 8(DHJ£^JfCj;tttf, 

l±. TE*- FiTM*- K©*lJ»^ Sit£*S— fti&SSI 

[0269] *fc, *mw<Dmi 9<Dmffi.miz£htf^ 

[0 2 7 0] *3Pjl<£>Sg2 O<OHJS0iJ(C«ttbff, 

[0 2 7 1 ] W % |B 1 6 7iSSB 2 0 (73Hffi^<D«)5)cli, 
4>&< £ 1 o<73ffi88S^£fcli&^M^Stt® £'>& 

s/:ADl£^#Fri5'>Sfc*+ y Ttft*&ftiJ^fef5, »Xi 

-CJJfi^l— Kft-SSStC 
[0 2 7 2] *S^©I2 1 <75HJg0iJ(Cj;^4\ 
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<D#F£E^TteA»{cffi2ron^S&g/«e 

^ 'v - 7- a v ^ fc° y ^ * if <©Rje-f ix Sr * -r 5 r. 
[0273] *7t. &mw<D%i2 2<omtemiz£tit£ x 

!)> TMf - KtTEt- K©fiJ»a* 

<> W«tt©lRj±UfcTM^-K/TE*— K^'T 
>^ u-if ^^^T'# fc. 

[0274] *fc, *mw?>m2 3<Dmmmi,citni, 

-y s/T'WJEv^FSr^^-Y y T©ffi14{M(J:iS#»t 5 r 
tf-i'?, J: O^UTE*- KtTM^e— KC*U# 
iSJiffJO— *tt«WJEt^«*ffl«S:»rit-*- 5 n t *s-e# 

K/TEt- h'^-i •>^->'^u— J ft£}f<Dtft^mi^y i y< 

[0275] *$gwcom2 4(Dmmmizxtn-£. 

MISt5t*iaEt- K b TMt — KOflJ#*Sfi 
TEt-K, TMt- K<D*iJ#co^»*i-5g?*ffi 

[0276] SB 2 l 2 4 (OHJi^otS^li, 

f#FO'>«: <H1 o<D*^#FttflilO*T#F t « 
tttcj; ^tt^W-ev^S^t-TTE^e— KiTM^E- 

KrofU#a**&* l r tits \ctt zmc lt v ^ 5, 

[0 2 7 7] Sfc, *36W©»2 5©|8J6W^J:ixtf, 
[HffirofS^^ctftsj] 

[mu in i te^Bjrois i w^0ij^o*ts§i^i^w 

[i2] E2fi*^PJ<7?|gl<D3IJS0ijroTE^— Kt T 
[113] ia3tt**W«)|BlO|ll6ffl©»f^S:lftM-t-5 
[El 4] H4»4*IBW05»2ro*16«<»03*fi«*fii© 



65 

nasi m5it*¥&w<Dm2<Dmmm<Df£i£mtti5:<Ds< 
me] m6^^m^m2(DmmmcoTE^- k^t 

[El 7] H7tt*38KO»3Olllfi0iJ#O*i8»*rS]O 

[mi o] mi ofi^pjo^4(7)*jfe^j#o*ss^ 
[hi i] in ite*mw<Dm4<nmMm<Di§tikmttT5: 

[Hi 2] Hi 2i^*%0^(D^4cD|lte^^l/-ifT 
[El 1 3] El 1 3tt*aSWOjR4(Z>Hlfiffi|OTE J t— K 

[El 1 4 ] El 1 4 f2;£3geJ3<D|g 5 <7>*Hfi«©ffitt«f*ifi 

[Ell 5] Ell 5tt*»WOJB6«)*J(||«OSttJif*iE 

[El 1 6 ] El l 6 fl*fgej<£>Jj| 7 OHJ6«y<oett«#ift 

[Ell 7] Ell 7tt*38KO»l 7^1»TE^- 

[Ell 8] Ell 8tt*»W©J|S8 0*J6«©fSttJif«tifi 

[Ell 9] Ell 9tt*5SW^*9^H16ffil^ett»#i5 

[E12 0] H2 Ott^XW^SfgoHJfiWOTE^e— K 
<b TM^E- — Ktf>fiJ#;*-<^ h/w^^i-EJ-Cfc^o 
[EI 2 1 ] El 2 1 te**9ia>m 1 0 O3IJ£0iJ^Sttg# 

[El 2 2] EI 2 2te*3g^t7)|gl OtDllJEflfJCDTE^- 
KtTM^e- KOjflJW*^ h/uxt^l^— fTKOT 

[El 2 3 ] El 2 3 tt*»W©JR l l <omXm<nf£feMtt 

[El 2 4 ] EI 2 4 Itt&WHDm 1 2 OSMfc«oSttJBft 

[EI 2 5 ] El 2 5 te*^<7)|g l 3 (^USS^J^SttSfi- 

[026] EI 2 6 te*^ CD 111 3^Hffi^llOTE^- 

[EI 2 7 ] EI 2 7 1 4 ©SlJSffjOJSttJif* 

[EI2 8] El 2 8li*8S(Ogl 4 0HJSCTOTE^~ 
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Ki: TM^e- K^sflJW*'** Wv-Sr^-f-EITfcSo 
[El 2 9 ] El 2 9 te#3893<7>:« 1 5 C0^JS^iJC0SttM# 

[ei 3 o ] ei 3 o itt&m<nn i s <Dmmffl<ois&mtt 

[El 3 1 ] El 3 1 l 6 <D£Mm<oiS&Mtt 

[El 3 2] El 3 2te#«91<E>S5l 6^*JS^'JC0TE^~ 
10 Kir TM^E— K<£>fiJf#*^ h/^S:^-rEI"efo^c 

[El 3 3 ] El 3 3 te*mW<om 1 7 CD3llfiWI^Stt»# 

[El 3 4] El 3 4te:fc38Wtf>»l 7 6D|IS60iJCOTE^~ 

[EI 3 5 ] El 3 5 f3#3893tf>^ 1 8 <7?HK«<OjSttJiW' 

[El 3 6] El 3 6tt*»9l<D*Sl 8(OHl(gWWTE^- 

20 [El 3 7 ] EI 3 7 te#3B91<Z>^ 1 9 <DmMM<Dl£&Stt 

[ei 3 8 ] ei 3 8 ittz&mofs 2 o <DmMm<D?s i &mtt 

tSKD/O K*f* s/^«5t4r*i-EI"e*>ao 

[EI 3 9 ] EI 3 9 tt*#9J<0JB 2 1 <^J60IJ<E>«ttJBfl- 
jfitfV^ K^> ^^WiSSr^-rEI-CfcSo 
[El 4 0] El 4 0Ji*58W^2 1 ^M'lOTE^- 

[EI4 1] E14 ltt9lo389ai*#FOS**at^TE 
30 KtTKM™ K<^5fi«*J»Si^lB«Sr*i-^9 7ia 

[El 4 2 ] El 4 2 tt*»W<OJB 2 2 (OHlfiffKOiSttJlf* 

[El 4 3 ] El 4 3 tt*3BW<Z>* 2 3 <0H*«<Digtt/I{+ 

[El 4 4] El 4 4tt*«W©»2 3CD|^J£#JC7)TE^- 

[El 4 5 ] El 4 5 fc*;«Bffl<Z>» 2 4 ^HJfi0iJO?£tt«# 

40 [EI4 6] El 4 6 f3^5§^ <£>H 2 4 <DMMty\?> TE-t- 

ivht- Kt?<o«a«**:*i-^9 7Ei"efca. 

[EI4 7] El 4 7tt*38W<Z>#2 5 0>*J6«-C*>S*58 

[El 4 8] El 4 8«EI4 7(7)/- K&ffl v >fc^^S3tii 

[049] El 4 9 tiEU l <DJ — KS:fflv^3X*|p]3t;C 
ATV^T^^Wl^titfc^o 
50 [W^lftW] 
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